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'^This  appendix  presents  an  outdoor  recreation  plan  for  the 
conservation,  development,  and  management  of  the  water 
and  related  land  resources  of  the  Grand  River  Basin.  It 
has  been  prepared  by  the  Bureau  ol  Outdoor  Recreation, 
in  cooperation  with  the  State  of  Michigan,  as  a field  level 
contribution  to  the  Grand  River  Basin  Comprehensive 
Study  under  the  general  supervision  of  the  Grand  River 
Basin  Coordinating  Committee. 


This  is  one  of  a series  of  appendices  to  the  main  report 
of  the  Grand  River  Basin  Comprehensive  Study.  Each  ap- 
pendix deals  with  a particular  aspect  of  the  study.  The 
main  report  presents  a summary  of  the  information  con- 
tained in  the  appendices  plus  the  findings,  conclusions, 
and  recommendations  of  the  Grand  River  Basin  Coordina- 
ting Committee. 


These  appendices  and  the  main  report  are  subject  to  re- 
view by  the  Governor  of  the  State  of  Michigan,  by  the 
interested  Federal  agencies  at  the  departmental  level, 
and  by  the  Water  Resources  Council  prior  to  transmittal 
to  the  President  of  the  United  States  for  his  review  and 
ultimate  transmittal  to  the  Congress  for  its  consideration 
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The-  Grand  Ki\  cr  Basin,  containing  5,572  square  miles  and  draining  to  Lake 
Michigan,  lies  in  the  southwest  part  of  Michigan's  lower  peninsula.  The  basin 
is  composed  chiefly  of  undulating  ground  moraine  of  Wisconsin  origin  inter- 
laced with  areas  of  gently  rolling  hills  and  level  plains.  The  climate  is  humid 
continental. nnxlified  to  some  degree  by  the  influence  of  Lake  Michigan.  A 
recreation  season  of  14  weeks  was  used  to  project  summer  demand. 

About  eight  percent  of  the  land  is  urbanized,  while  most  of  the  remainder  is 
in  agricultural  and  forest  uses.  Dairy  and  general  farming,  together  with 
specialt\-  crops  in  local  areas,  comprise  the  principal  agricultural  uses. 

A population  of  about  1. 1 million  in  the  Grand  River  Basin  makes  up  14  per 
cent  of  the  State's  population.  Nearly  63  percent  of  the  basin's  population  is 
urban  and  is  concentrated  about  Jackson,  Lansing,  and  Grand  Rapids.  The 
rapid  population  growth  of  the  recent  past  is  expected  to  continue . The  amouiit 
of  leisure  time  available  for  outdoor  recreation  is  expected  to  increase  at  a 
faster  rate  than  the  increase  in  population.  All  modes  of  transportation  are 
well  developed  within  the  basin.  The  area  is  easily  accessible  from  all  direc- 
tions to  those  from  outside  areas  who  seek  recreational  opportunities  within 
the  basin. 

The  HHiO  average  family  income  ranged  from  $5,  147  in  the  West  Central  Sub- 
area to  S().241  in  the  Jackson  Subarea.  The  average  basin  family  income  v.as 
Sti.OSO,  or  about  $460  above  the  national  average. 

Recreation  demand  was  evaluated  for  the  basin  as  a whole  and  for  the  five  in- 
dividual subareas--Jackson,  Lansing,  West  Central,  Grand  Rapids,  and  North- 
east--as  defined  for  the  Comprehensive  Water  Resource  Study.  It  was  calcu- 
lated by  apply  ing  selected  per  capita  participation  rates  to  the  effective  popula- 
lation  expeett'd  to  recreate  in  the  basin.  The  demand  for  (>ach  subarea  is  as- 
sumed to  originate  from  the  population  in  the  subarea;  plus  the  SMSA  population 
outside  of,  but  within  125  miles  of,  the  subarm  border;  plus  the  non-SMSA  pop- 
ulation outside  of,  but  within  40  miles  of,  the  subarea  boundary.  Sixty  percent 
of  the  c'xprcssed  demand  is  expected  to  be  satisfied  within  40  miles  of  its  point 
of  origin  as  day-use.  Thirty  percent  of  the  demand  will  be  satisfied  within  125 
miles  of  the  SMSA  as  overnight  or  weekend-use. 

Three  water-dependent  activities — swimming,  boating,  and  water  skiitig--aiul 
two  water-enhanced  activities--camping  and  picnicking- -were  used  to  deter- 
mine basic  demand.  Demand  produced  by  sightseeing,  nature  walks,  and  hiking 
was  computed  as  a percent  of  basic  demand  and  added  to  that  demand  to  obtain 
gross  demand.  Demand  for  fish  and  wildlife  opportunities  were  developed  in  a 
separate  appendix. 
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Demand  was  converted  from  visitor  occasions  to  a resource  base  through  the 
application  of  design  load  standards.  The  resource  base  used  was  the  num- 
ber of  acres  of  developed  land  and  water  surface  needed  to  accommodate  a 
given  number  of  participants. 

It  was  assumed  that  developed  acres  of  land  would  represent  between  10  and 
20  percent  of  the  total  need  for  land.  The  other  80  to  90  percent  is  needed  to 
separate  activities  and  to  provide  the  necessary  open  space  or  buffer  and  to 
provide  space  for  those  activities  not  evaluated.  To  assure  safe  conditions 
and  protection  to  shorelines,  water  within  300  feet  of  shorelines  was  not  con- 
sidered to  be  usable  for  powerboating  and  water  skiing  except  at  launching 
points.  Care  must  be  exercised  to  avoid  overdevelopment  of  a resource  to 
prevent  its  ultimate  destruction  by  overuse. 

Demand  figures  for  all  activities  computed  for  the  years  1960,  1980,  2000,  and 
2020  show  a six-fold  increase  for  the  basin  between  1960  and  2020.  Increases 
in  individual  activities  for  this  period  vary  from  slightly  less  than  a five-fold 
increase  for  picnicking  to  nearly  an  11-fold  increase  for  camping.  Total  de- 
mand less  existing  supply  and  progi'ammed  development,  provddes  needs  for 
each  of  the  periods  studied.  Actual  supply,  or  potential  capacity,  was  meas- 
ured in  developed  acres  for  each  activity  and  not  on  visitation  estimates.  Pro- 
gTammed  development  was  obtaint-d  from  county  and  State  plans  for  planned 
recreational  facilities. 

E^xclusive  of  water,  the  greatest  need  for  recreation  land  by  2020  is  lor  devel- 
opment of  facilities  for  camping  and  picnicking.  Based  on  an  average  develop- 
ment level  of  15  percent,  nearly  60,000  acres  of  land,  exclusive  of  water  sur- 
face, will  be  needed  for  all  recreational  facilities.  The  Lansing  Subarea  shows 
the  greatest  need  for  recreation  facilities  in  the  basin. 

It  is  sjuestioned  whether  the  need  for  water  for  recreational  use  together  with 
other  needs  for  water  can  be  met  in  this  basin.  Therefore,  participants  in 
water-dependent  activities  will  probably  liave  to;  (1)  accept  lower  standards 
for  space,  (2)  seek  opportunities  elsewhere,  and/or  (3)  seek  to  satisfy  their 
desires  in  other  activities. 

?:xisting  State  and  county  parks,  inland  lakes.  Lake  Michigan,  and  streams 
all  have  some  additional  potential  for  development.  The  private  sector  could 
also  provide  additional  facilities. 

Of  the  187  reservoir  sites  proposed  by  the  Corps  of  Engineers  and  the  Soil 
Conservation  Service,  33  were  determined  to  have  significant  potential  for  the 
development  of  new  recreational  facilities.  The  Grand  River  Valley,  especially 
between  Lansing  and  Lake  Michigan,  has  much  potential  for  recreational  de- 
velopment. 
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Factors  considc'roci  in  the  appraisal  of  reservoir  sites  include:  (1)  ca{>acil',  >f 
the  site  to  satisfy  the  needs  of  people,  (2)  facilities  development  potential,  (.'>) 
variety  of  recreational  opportunities  available,  (4)  size  and  quality  of  potd,  and 
(5)  aesthetic  qualities.  Criteria  for  evaluation  of  land  for  recreational  use  in- 
clude: (1)  amount  and  location  of  existing  forest  cover,  (2)  suitability  of  soils, 

(.‘1)  character  of  relief,  and  (4)  extent  of  existing  development. 

Goals  include;  (11  an  adequate  supply  of  qualify  water  for  recreationists,  (2) 
water  of  such  quality  to  permit  full  body  contact,  (3)  stability  of  water  levels, 

(41  sufficient  quantity  of  recreational  facilities  within  reasonable  driving  dis- 
tance from  those  who  use  them,  (4)  opportunity  for  a quality  experience,  and 
(.5)  coordination  of  recreation  programs  with  other  related  land  and  water  use;. 

A recreation  plan  consisting  of  a mixture  of: (11  the  completion  of  several  new 
State  parks  and  recreation  areas  and  the  expansion  of  several  existing  State 
parks,  (21  the  acquisition  and  development  of  several  sections  of  the  Grand 
River  N'allev  for  recreation,  (31  the  development  of  new  recreation  areas  on 
reservoirs,  and  (41  the  continuing  acquisition  of  public  access  on  inland  lake.s. 

It  is  estimated  that  this  plan  would  satisfy  about  fiO  percent  of  the  ItlSf)  needs. 

The  recreation  plan  proposes  a total  of  12  reserxdirs,  one  in  the  Jackson  Sub- 
area,  three  in  each  of  the  Lansing,  Northeast,  and  West  Central  Subart'as,  and 
two  in  the  Grand  Rapids  Subarea.  Two  valley  preserve  developments  are  pi" 
posed;  one  on  the  Grand  River  above  Grand  Rapids  and  one  on  the  Grand  Ri  r 
above  Lansing.  Other  proposed  developments  include  additions  to  the  Ionia 
Yankee  Springs,  and  Waterloo  Recreation  areas;  the  Hoffmaster,  N'i‘wa\ go. and 
Sleeps  Hollow  State  Parks;  and  public  access  sites  on  lakes  presiuith  without 
it. 

, 

A’ater  for  recreation  may  be  made  available  by:  (H  providing  access  to  and 
otherwise  developing  the  potential  of  existing  lakes  and  streams,  (2)  impro\  ing 
the  quality  of  existing  water,  (31  controlling  the  rale  of  sedimentation,  (4|  con- 
structing reseiwoirs,  and  (.31  developing  methods  to  rc-usc  water 

Hcgulator\  measures  to  protect  existing  streams  and  lakes  include:  (1)  wali  r 
quality  control  standards,  and  (2)  land  use  zoning.  There  is  a need  to  pre- 
ser\e  existing  areas  wdth  high  aesthetic  qualities. 

Benefits  were  determined  from  the  projection  of  198.')  needs  and  a monetar\' 
value  of  81  2-3  per  recreation  day  was  used  for  each  subarea  and  the  basin  as 
a whole. 

Cost  estimates  were  based  on  acquisition  id  development  of  land  and  the  con- 
struction of  I'c'servoirs  necessary  to  meet  projected  needs  for  1983.  Total 
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costs  were  calculated  for  recreational  facilities.  Average  equivalent  costs 
were  derived  from  these  figures. 

Cost  ol  facilities  for  the  proposed  development  is  estimated  at  $52  million 
dollars,  land  costs  arc  estimated  to  be  nearly  $8  million  dollars,  and  reser- 
voirs would  be  about  $:iG  million  dollars  for  a total  estimated  cost  of  about 
$!>(i  million  dollars. 

Ii’  summary,  there  is  a need  for  development  of  recreational  facilities  in  all 
ol  the  subareas,  but  the  Lansing  and  Northeast  Subareas  are  especially  short 
of  l ecreational  opportunities. 
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nSTHOniTTlON 

1.  Ai  TiJvJl^iY  Y _ 'l’iii‘  sin\(  \ nT  tho  r>rancl  Hi\cr  I'asin.  .Michigan,  iias  lietn 
niado  in  accorcianck'  w iili  a rec|uc\s(  from  (he  Corps  of  Knf^inc'i'rs , C.  S.  Arir,\ 
FnpiK'ei'  Dislric-t , Detroit,  on  June  IS,  IhtiJ.  rhi'iniji;!!  the  Secretary  of  the 
Int('rior,  the  Bureau  of  Outdoor  Recreation  lias  iH'en  <ji\en  the  responsiliilit' 
to  conduct  tlu'  ret  ra-ation  study  under  autliorization  of  Iht'  Act  of  May  2S, 

(77  Stat.  Ill:  K>  I'.S.C.  1(10  2 et  seji:.  ).  'I’his  T>ik'  H comprehensue  stud\  is 
heinfi'  conducted  undt'r  the  authority  ol  the  Water  Ut'sources  Council  t stal)lislied 
undt'r  llie  W'ater  Rt'sources  Plannin}t;  Act  (7!)  Stat.  211;  12  U.S.C.  19(12). 

2.  PCKPOSK . 'I'lie  liasic  objective  of  this  T\'p('  II  studv  is  tlu‘  I'ormulation  'J' 
a plan  for  iht'  dt'M'lopment  of  outdoor  recreation  (hat  can  be  intcKrated  into 
the  ulili/.alion  of  existing  and  potential  water  and  related  land  resources  of 
the  Grand  River  Basin  a' 

The  purivise  is  to  bt'  realized  thi'oujih:  (1)  in\'cntor\  of  e.xisi ing  and  prof>Tam- 
nied  waler-or ienled  recreation  areas;  (2)  identification  of  potential  recreation 
areas;  and  (.'!)  establishment  of  nec'ds  and  ^oals  on  a priorit\-  basis  foi-  rei  r>  a 
tional  devt'lopment  to  thi'  \(-ar  2020,  with  ('mphasis  on  the  nc'Xt  ten  to  fifteen 
\ears.  ^ — - 


SCOPE ■ The  recreation  stud\  pro\-ides  an  inventor\'  of  ('xislin,!;  water 
oric'nted.  nonuiban,  public  facilities  for  outdoor  recu'ation  administerc'd  b\ 
Federal.  State,  and  counlv  agencies.  Th(' s(ufi\' deUn-mines  lh(' pri'senl  and 
pi'ojecled  demands  and  needs,  and  culminat(\s  in  the  presentation  ol  spc'cilic 
propiosals  of  de\('lopnu'nt  in  accordanct'  with  principles  expressed  in  Senah 
Document  97,  ailminislralive  directi\('s  expr«'SS(.'d  in  House  Resolution  .12(19. 
and  Public  Law  S'.) -72. 

BACK( IROrN’D,  This  rf'port  represents  the  fii-st  comprchensi \c‘  slud\  ej 
outdoor  reel  cation  in  tiu' Grand  River  Basin.  Previous  studies  explored  tin 
potential  for  lloofl  conti’ol,  naxigation,  and  major  drainage  improxemenis  oni\ . 
Detaib'd  information  eoncerning  the  basin's  water  rc'sourei's  has  been  eompiled 
in  a bibliograplu  for  IIk'  Grand  Rix'er  Basin  Data  Book  prepared  and  disiributc'fl 
b\-  (he  Cor()s  of  Enginec'rs. 

1.  BASU’  .YSSItMP'l  l(  )NS.  The  following  general  assumptions  ha\e  been  imnie 
for  the'  prt'paraiion  of  (his  report;  (1)  population  and  economic  growth  of  the 
basin  will  proca'cd  at  the  rate's  indicated  in  the  economic  base  stud\  ; (2)  if  la.'! 
and  water  is  |ii’o\  ided  to  fulfill  tlu'  demand  for  these'  fixe'  se'k'cle'd  'xaler-orienleil 
outdoor  ree'i'eation  actixaties,  name-lv:  swimming,  beiating,  water  skiing,  camp 
ing.  and  pienie'king,  it  is  be'lieve'el  (hat  there  will  be'  suffie'ie'nt  re'soure'e"^  axai. 
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abli'  k)  meet  llu'  spai’o  nei'ds  lor  dovolopineiit  of  other  outdoor  recreation  ac- 
tivities within  the  l)asin,  and  (d)  this  study  was  not  desij;T\cd  to  recommend 
ways  ol  |)ro\idiii‘*’  I'cci'eation  facilities,  especially  swiinmitifr  and  picnicking, 
in  urban  areas. 

b.  ACKNOWLEDGEMENTS.  Data  v\ere  supplied  by  the  f'c-deral  and  State 
agencies  participating  in  the  comprehensive  study  of  the  Grand  River  Basin. 
Information  was  also  obtained  from  the  various  planning  authorities  of  Jack- 
son  and  Kent  Counties  and  the  Tri-County  Planning  Commission  of  Clinton, 
Eaton,  and  Ingham  Counties. 


SECTION  II 

GENERAL  DESCRIPTION  OF  STUDY  AREA 


[ 7.  PHYSICAL.  The  physical  features  of  any  area  have  a direct  effect  on 

the  utility  of  resources  in  that  area  for  specific  purposes.  In  this  study  it 
is  essential  to  examine  each  of  the  principal  physical  features  and  its 
relationship  to  the  field  of  outdoor  recreation. 

a.  Location.  Location  of  an  area  with  respect  to  population  centers  is 
ven-  significant  from  the  planning  point  of  view.  The  Grand  River  Basin 
contains  several  major  centers  of  population  within  its  boundaries  and  has 
two  of  the  Nation's  largest  Standard  Metropolitan  Statistical  Areas  (SMSAL 
as  well  as  a number  of  smaller  ones  near  its  boundaries.  It  lies  directh 
in  the  path  of  development  of  the  midwestern  megalopolis. 

The  Grand  River  Basin,  a part  of  the  Lake  Michigan  drainage  system,  is 
sitiiatcYl  in  the  snutht  rn  portion  of  Michigan's  lower  peninsula.  The  nearly 
oval  shaped  basin  has  a length  of  135  miles  and  a maximum  width  of  70  miles. 
The  drainage  area  of  the  Grand  River  and  its  tributaries  is  5,572  square 
miles.  The  basin  has  six  major  tributaries:  the  Rog:;ue,  Flat,  and  Maple 
Rivers  enter  from  the  north;  the  Thornapple  River  enters  from  the  south; 
and  the  Looking  Glass  and  Red  Cedar  Rivers  enter  from  the  east. 

The  Grand  River  Basin  study  area  has  been  defined  as  an  11-county  area 
(0,770  square  miles)  that  includes:  Barry,  Clinton,  Eaton,  Gratiot,  Ingham. 
Ionia,  Jackson,  Kent,  Montcalm,  Ottawa,  and  Shiawassee  Counties.  These 
11  counties  were  grouped  by  their  common  similarities  into  five  distinctive 
• subareas  as  defined  by  the  economic  base  study.  The  Grand  Rapids  Subarea 

includes  Ottawa  and  Kent  Counties;  the  West  Central  Subarea  is  composed 
of  Montcalm,  Ionia,  and  Barry  Counties;  Jackson  County  is  identified  as  a 
subarea;  the  Lansing  Subarea  is  identified  as  Ingham,  Clinton,  and  Eaton 
Counties;  and  the  Northea.st  Subarea  consists  of  Gratiot  and  Shiawassee 
Counties.  See  Plate  1 for  delimitation  of  subareas  and  location  of  the  Grajid 
River  Basin  in  Michigan.  Only  about  one-half  each  of  Gratiot  and  Shiawassee 
Counties  lie  within  the  basin  boundaries.  They  exert  a minimum  of  influene. 
on  demand  for  outdoor  recreation  in  the  Grand  River  Basin.  However,  thes' 
counties  arc  located  betw'cen  Standard  Metropolitan  Statistical  Areas  on  the 
southwest  and  on  the  northeast  and  east  which  generate  substantial  demand 
for  recreational  opportunity. 

b.  Relief.  Areas  with  substantial  and  interesting  relief  provide  pictur- 
esque settings  for  recreational  activities.  Recreational  experiences  obtained 
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In  such  areas  usually  have  much  higher  quality  than  those  found  in  a near 
featureless  landscape. 
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The  land  features  of  the  Grand  River  Basin  were  formed  during  the  recession 
of  the  Saginaw  and  Lake  Michigan  lobes  of  the  Wisconsin  glacier.  As  the 
glacier  alternately  advanced  and  retreated,  ground  moraines,  recessional 
moraines,  glacial  outwashes,  and  other  glacial  features  developed.  Con- 
temporary with  and  subsequent  to  the  glacial  retreat,  drainage  channels 
became  established  and  produced  the  relief  along  their  courses.  Such  relief 
is  especially  prominent  along  the  Grand  River  downstream  from  Lansing. 

Much  of  the  basin  is  covered  with  a nearly  level  to  undulating  ground  moraine 
which  is  weakh  dissected  randomly  with  occasional  low  lying,  nearly  level 
outwash  plains  underlain  with  gravel  and  sand.  The  ground  moraine  consists 
largely  of  sandv  loam,  loam,  or  clay  loam  till.  Interspersed  among  these 
large  expanses  of  ground  moraine  are  extensive  areas  of  rolling,  hummocky, 
recessional  moraines.  They  are  composed  of  a heterogeneous  mixture  of 
gravel,  sand,  and  till  of  varying  textures.  These  features  are  well  expressed 
In  Barry,  Jackson,  Kent,  and  Montcalm  Counties.  Parts  of  Gratiot  and 
Shiawassee  Counties  consist  of  low  lying,  nearly  level  glacial  lake  plains 
consisting  of  moderately  fine  textured  lacustrine  sediments  capped  with  an 
intermittent  thin  mantle  of  sands. 

In  many  areas  the  lack  of  relief  limits  the  potential  for  the  development  of 
recreation  areas.  These  nearly  level  areas  have  limited  potential  for  the 
development  of  high  quality  water  Impoundments  and  they  lack  aesthetic 
appeal.  On  the  other  hand,  the  more  rolling  relief  in  morainic  areas  pro- 
vides sufficient  aesthetic  qualities  to  enhance  recreational  experiences  in 
such  areas. 

c.  Soils.  Soils  in  the  basin  are  the  heritage  of  Pleistocene  glaciations. 

A complex  soil  system  has  developed  in  the  surface  of  the  glacial  parent 
material.  Although  sandy  loam  is  the  predominant  soil  type  throughout  the 
basin,  the  soils  vary  from  fine  textured  clays  in  the  northeastern  section, 
through  medium  textured  soils  of  the  central  and  southern  areas,  to  the  sanci\ 
soils  of  the  northern  and  western  sections  of  the  basin.  Locally,  mucks  and 
peats  arc  prominent.  Variations  in  soil  t>’pes  are  evident  in  the  developed 
land -use  patterns. 

Many  of  the  soils  in  the  basin  can  support  a broad  range  of  recreational 
activities.  However,  several  exceptions  should  be  examined.  The  poorlv 
drained  soils  of  the  glacial  till  plain  are  slow  to  dr>-  out  in  the  spring  and 
after  rainfall.  Muck  soils  have  poor  stability  and  are  usually  ven-  wet.  The 
very  sandy  soils,  such  as  the  dunes  along  Lake  Michigan,  are  quite  drouth\ 
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and  support  only  a very  fragile  community  of  plant  life  which  cannot  withstand 
heavy  traffic  by  recreationists. 

d.  Climate.  Climate  determines  the  length  of  the  primary  recreation 
season  as  well  as  the  principal  activities  in  which  one  can  participate.  The 
mixierating  influence  exerted  by  the  prevailing  westerly  winds  over  Lake 
Michigan  results  in  warmer  winters,  cooler  summers,  and  delayed  arrival  of 
spring  and  fall  on  the  western  portion  of  the  basin  with  continued,  but  diminishing 
effect  in  the  eastern  portion. 

The  basic  recreation  season  for  the  area  extends  from  late  May  through  early 
September  and  is  equivalent  to  a 14-week  summer  vacation  season.  The 
average  daily  minimum  temperature  for  June,  July,  and  August  is  58  degrees 
F. , and  the  three-month  average  daily  maximum  is  81  degrees  F.  Days  of  90 
degrees  F.  occur  infrequently  in  Ottaw'a  and  Kent  Cou  iies,  while  farther  in- 
land 18  or  20  days  above  90  degrees  F.  may  occur  during  each  summer. 

The  heaviest  rainfall  occurs  in  May,  June,  and  September.  Preci|)itation  of 
0.01  inch  or  more  may  be  expected  in  28  days  from  June  through  August  in  the 
western  subareas  and  during  18  days  for  the  same  period  in  the  eastern  sub- 
areas.  The  normal  annual  rainfall  is  21  inches  for  all  parts  of  the  basin. 

The  prevailing  westerly  winds  across  Lake  Michigan  bring  cloudiness  and 
snow  flurries  during  the  period  from  November  to  April.  Near  Lake  Michigan 
TO  to  80  inches  of  snowfall  are  common,  while  inland  the  amount  of  snowfall 
averages  lietween  25  to  10  inches. 

Generallv,  the  climate  in  this  basin  is  conducive  to  a broad  range  of  recrea- 
tional activities.  Rainfall,  cloudiness,  and  occasional  periods  of  cool  weather, 
ai-e  the  primary  restrictive  factors  during  the  summer  I'ecreation  season. 

e.  Land  use.  The  land-use  heritage  of  the  Grand  River  Rasin  is  quite 
different  from  much  of  the  rest  of  Michigan.  Wiile  white  pine  was  king  in 
northern  Michigan,  the  Grand  River  Basin  settlers  were  busy  harvesting  hard- 
woods. From  1810  to  1900  farmers  and  loggers  cleared  the  good  farm  land 
and  built  an  important  furniture  industry  from  some  of  the  timitcr;  a substan- 
tial portion  of  it  was  burned. 

Today,  the  basin's  agricultural  character  still  persists,  but  some  changes 
have  occurred  as  shown  in  Plate  2.  Industrial  growth  has  become  imjxvi-tarit, 
and  urban  areas  now  occupy  approximately  eight  percent  of  the  land.  Neaiiv 
two-thirds  of  the  land  in  the  11-county  area  is  presently  used  foi-  pasture  and 
cropland.  Dairy  and  general  farming  are  the  major  uses  of  the  agricultural 
land.  Onions,  berries,  mint,  and  celery  are  important  crops  where  soil  condi- 
tions are  favorable.  Fifteen  percent  of  the  land  is  forcstixi,  and  the  majority 
of  diese  52(i,l)00  acres  occur  in  small  scattered  farm  woodlots. 
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Plate  2 — W<th  thz  pcu>6age.  tmz,  tkoAz  have  been  iubitantiai  changes 
in  land  me  in  6ome  oAem  0|^  the  Gnand  RiveA  BaiXn.  (Photo  courtesy 
of  Michigan  Department  of  Natural  Resources) 
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Although  a large  percent  of  the  land  in  the  liasin  is  in  agi'icultural  and  related 
uses,  there  are  numerous  areas  of  land  that  are  now  marginal  for  agriculture. 
Other  areas  are  in  forest  or  lying  idle.  Many  of  these  areas  could  support  a 
broad  range  of  recreational  uses.  The  better  adapted  are  restricted  largely 
to  the  more  rolling,  morainic  relief. 

8.  SOCIO-ECONOMIC.  The  increased  demand  for  outdoor  recreation  has  been 
attributed  to  increasing  population,  more  leisure  time,  greater  mobility, 
higher  income,  and  their  associated  demographic  characteristics.  These  are 
measurable  societal  factors  useful  for  predicting  future  outdoor  recreation 
demand,  but  they  are  not  the  only  elements  that  should  be  considered.  Adver- 
tising, education,  the  increased  pace  of  our  modern  way  of  life,  and  the 
emphasis  on  a status  system  all  encourage  an  increased  desire  for  more  out- 
door recreation  activity.  However,  the  effect  of  these  factors  can  only  be 
recognized  since  they  are  difficult  to  measure. 

a.  Population.  The  19(>0  Cirand  River  Basin  population  was  approximately 
one  and  one-tenth  million  people  and  comprised  14  percent  of  the  Michigan 
resident  population.  Population  will  continue  to  grow  rapidly  and  steadily  into 
the  21st  Century.  See  Table  1 for  projections  l)v  subareas.  The  population 
density,  while  not  uniformly  distributed,  averaged  1()2  persons  per  square 
mile.  See  Plate  .3  for  distribution  of  population  within  the  basin. 

Table  I 


PROJECTIONS  OF  POPULATION  BY  SUBAREAS 

1 !)()()  - 2020 
(1,000'si 


Subarea 

1900 

1980 

2000 

2020 

Jackson 

132.  0 

1 77.  0 

250.  7 

338.  7 

Lansing 

298.  9 

434.8 

020.  0 

807.  () 

West  Central 

110.7 

142.8 

184.  0 

233.  3 

Grand  Rapids 

401. 9 

0 3 .0 . 0 

900.  1 

1,242.0 

Northeast 

90.  4 

115.0 

154.  2 

198,8 

Total  for  Subareas 

1 , 093. 9 

1 , 505. 8 

2,  L>5.  0 

2, 881. 0 

Population  growth  rates  have  been  greatest  in  those  areas  with  the  highest 
population  densities , indicating  a continuing  trend  toward  urbanization.  At 
the  present  time,  02.7  percent  of  the  liasin's  population  is  urban  and  is  con- 
centrated about  Grand  littpids,  Jackson,  and  Lansing.  The  West  Central 
Subarea  and  the  Northeast  Subarea  have  lesser  populations  and  are  growing 
at  a slower  rate. 
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GRAND  Rivew  BASIN 


!i.  Lt'isurt’  linu',  TIu'  Outdoor  lU'oi  ctition  Resources  l{e\  iev\'  Cominis- 
-.liin  tOlRJiO  studies  uidieali’  one-lilth  of  all  leisure  lime  is  spent  in  outdoor 
ii-ereaiion  pursuits,  si'xa  ral  oi  uhich  tire  illustrati'd  in  Plate  1.  It  is  assumed 
ilitil  this  rate  will  he  nui in l ;i i ned , if  not  increased,  in  the  future. 

I'  nipUnment  in  a.arieulture  in  the  basin  is  decreasing,  while  manufacturing, 
contract  construction,  and  netirly  all  other  categories  of  employment  are  in- 
leasing.  The  anticiptUed  result  of  this  shift  from  a resource-based  employ- 
nii'iu  to  tin  indust  ritili/ed  aimosphere  is  a population  desiring  more  outdoor 
reci-eation  opporiunities . This  employment  shift  will  likely  provide  a work 
wi'ck  thtit  is  regultitcd  b\  union  contract  wliich  will  result  in  more  leisure  lime 
to  participtilc  in  outdooi-  r c-retition.  At  Ihe  present  time,  employment  in 
lurestr>'  and  fisheries  is  decrtaising  also,  Ixit  it  is  anticipated  that  the  trend 
of  t.nniiluv  incut  in  forestr\  will  cliange  to  an  in'""easing  ce  in  the  near  future. 

It  is  conccivtible  Ihtit,  if  salmon  fisheries  develop  as  contem platea , cn'pkw  • 
incut  in  fislu'i'ii’s  could  tilso  chtmge  to  one  of  inci'case. 

c.  rransportation.  .-\  stud\-  of  Michigan  tourism  conducted  by  Central 
■Michigan  lbii\'ersiiy  noted  ".Michigan's  tourists  do  not  frequent  the  southern 
counties  to  any  great  degree.  Init  move  farther  north  for  their  tourist  ;icti\i- 
ties."  This  stud\  indictiled  that  an  importtint  segment  of  the  btisin's  \acation 
\ isit;ition  originati'ti  outside  of  Micliigan.  \ logical  assumption  of  origin 
woukl  be  tlu'  sttites  along  Michigtin's  southern  bordcr--Ohio,  Indiana,  :ind 
Illinois . 

rile  (H'oplc  in  all  oi  the  states  indictitcd  above,  including  Michigan,  an  nighl\' 
mobik'.  The>  ilo  not  hesitate  to  tra\cl  up  to  Piu  miles  or  more  for  a week- 
cikI  oi  I'ecretiiion.  The  ;i\ail;ibilit\'  of  more  free  time  and  more  uncommitted 
iiK'ome  in  luture  \oars  in  addition  to  an  improved  interstate  higiiway  system 
will  prol)abl\-  result  in  an  iiua-etise  in  mobility.  Such  an  incietise  could  re- 
sult in  an  intlow  oi  greater  numliers  of  people  in  future  years  than  is  present 
now.  also  ;i  greater  oiitllow  Irom  this  basin  than  occurs  now. 

.\en’ssibilitv  to  the  liasu'  for  the  recreationist  is  provided  by  airports,  Lake 
.Michigan  marina.'-,  railroads.  ;ind  a good  highway  system.  The  interstate 
highwai'  s\stein  is  the  priinars’  mode  of  transportation.  The  important 
soutiii-rn  routes  entering  the  basin  from  Illinois  and  Indiana  are  Interstate  91, 
C..'s.  I.'ll.  ;md  d7.  Ohio  residents  tire  connected  with  the  basin  \ ia 

r.S.  197  and  I ..S.  LlLk!  to  the  Jackson  .Subarea.  E.xcellent  acci'ss  for  Deiroit 
lesiileut.-,  is  provided  1)\  Ihe  e:ist-west  Interstates  91  to  Jackson  and  9(i  across 
the  btisin  to  Lake  .Michigan.  U.S.  L’J,  U.S.  ,'11,  and  Interstate  (19  serve  as 
iiiifioi  tatit  leeder  routes  from  Ohio  and  Indiana. 
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A number  of  major  luginvays  i)rovide  good  access  to  recreation  areas  north  of 
the  ()asin  for  those  basin  residents  who  desire  recreational  opportunities  in 
that  area.  The  major  routes  include  U.S.  27  north  from  Lansing,  U.  S.  131 
and  State  37  north  from  Grand  Rapids,  U.S.  31  north  from  Holland,  and  Inter- 
state 9(1  northwest  from  Grand  Rapids. 

This  interstate  highwas'  system  combined  with  an  extensive  network  of  State 
and  counts’  highways  fsrovides  good  mobilits’  within  the  basin  and  across  basin 
boundaries.  The  Jackson,  Lansing,  and  Grand  Rapids  populations  are  linked 
by  limited  access  highwass  and  Stale  and  counts’  roads  exit  from  these  main 
arteries  to  assure  acci-ssibilits  to  all  areas  within  the  basin. 

d.  Income.  Thi-  increased  demand  for  outdoor  recreation  has  been  par- 
tialis attributed  i..  larger  income.  This  rise  could,  in  part,  be  due  to  greater 
opiiortunities , or  it  might  be  a measure  of  our  social  class  system  sshere 
participation  in  utdoor  recreation  activities  can  bring  prestige  and  status. 

•MuelU-r  and  Gurin  stated  that  ",  . . among  people  ssh  o engage  in  outdoor 
recrc-ation  tin-  major  barriers  in  greater  use  of  outdoor  recreational  facilities 
away  trom  home  are  at  present  financial.  It  follosvs  that  if  income  increases 
in  the  sears  ahead  and  more  people  get  sacations  svilh  pay,  there  will  be  a 
viu'S’  larg('  rise  in  the  dsmiand  for  outdoor  recreational  facilities  for  vacation 
and  ss (>ekend  use.  " 

The  U.Mlt)  median  familv  income  ranges  from  Sli,421  in  the  .lackson  Subarea  to 
•S.').  I 17  in  the  sparsels  populated  West  Central  Subarea.  The  sveighted  median 
basin  lamils  income  is  .Sti.OSO,  or  about  $1(10  above  the  national  average. 

The  p(‘0|ile  of  the  Grand  Risen’  I’asiri.  with  a higher  family  income  level  than 
that  -f  the  nation  as  a svhole,  svould  lie  expecle'd  to  participate  in  outdoor  rec- 
reation to  a slightis  greater  extent  than  Ilie  aserage  U.S.  citizen.  This  has 
been  considered  in  tlu'  projection  by  ii’iert'asing  the  per  capita  jiarticipation 
rate  tor  each  actisits  bs’  four  iierceiit. 
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Plate  A — LdiMlAZ  tom  U>  LLtitizzd  in  a VCLXizXu  uai/i.  (Top  photo 
courtesy  of  U.S.D.A.,  Soil  Conservation  Service;  Bottom  and  page  J-13 
photos  courtesy  of  Michigan  Department  of  Natural  Resources) 
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SECTION  HI 


DEMAND,  SUPPLY,  AND  NEEDS 

!>.  KECHEATION  MAliKET  AREA.  The  recreation  market  area  is  considered 
as  that  zone  of  influence  from  which  the  majority  of  people  recreating  in  the 
Orand  River  Basin  originate.  The  recreation  market  area  for  each  subarea 
is  assumed  to  consist  of  the  Standard  Metropolitan  Statistical  Areas  (SMSA) 
and  rural,  or  non-SMSA,  population  residing  in  the  subarea,  plus  the  SMSA 
population  outside  the  basin  but  within  125  miles  of  the  subarea  boundary,  plus 
tile  non-SMSA  population  outside  of,  but  within  10  miles  of,  the  subarea 
lioundary. 

I'lio  recreation  seiwace  area  extends  outward  from  the  center  of  the  population 
('t  a specific  geographic  area.  It  encompasses  tlie  recreation  resources  which 
s('i  \e  or  are  expected  to  serve  the  residents  of  a specified  geographic  area. 

M).  DEMAND.  The  current  and  future  demand  for  outdoor  recreation  in  the 
Crand  Rii'cr  Basin,  as  well  as  for  each  suliarea,  was  estimated  in  order  to 
determine  the  extent  and  preference  of  the  population  to  participate  in  water 
oriented  activities. 

Keere.ation  demand  is  a measure  of  the  amount  of  outdoor  recreation  oppor- 
tunits , in  recreation  da\s,  that  the  public  desires.  Demand  is  assumed  to 
radiate  I'ciualli’  in  all  directions  from  the  center  of  concentration  of  popula- 
tion of  a given  SMSA  except  as  noted  below.  The  non-SMSA  demand  is  as- 
simu'd  to  radiate  equally  in  all  dii-ections  from  the  center  of  population  in  that 
county,  or  where  no  significant  population  center  exists,  from  tlie  geographic 
center  of  the  county. 

Theoretically,  the  generated  demand  can  be  prorated  to  the  subareas  on  the 
basis  of  distance  between  the  subarea  boundar\  and  the  SMSA  or  non-SMSA 

in\ol\ed.  This  input  demand  is  considered  to  be  of  three  different  levels.  It  * 

is  predicted  that  (iO  percent  of  the  expressed  demand  will  occur  as  day  use 

within  a recreation  service  area  with  a radius  of  40  miles  from  that  SMSA  or  ' 

non-SMS.'^.  An  additional  20  percent  of  expressed  demand  from  an  SMSA  wall  i 

be  satisfied  within  125  miles  as  overnight  or  weekend  use.  The  20  percent  ! 

originating  from  non-SMSA  counties  were  not  distributed  because  of  \er\ 
small  numbers  involved.  The  final  10  percent  is  expected  to  travel  more 
than  125  miles  to  find  recreational  opportunities. 

Where  more  than  10  percent  of  the  distributed  effective  population  from  SMSA 
areas  or  non-SMSA  counties  fell  across  international  boundaries  or  over  major 
l)o<lies  of  water,  adjustments  were  made  to  redistribute  such  [lopulations 
e(|uall\  over  the  remainder  of  the  area  within  that  recreation  service  area. 
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The  redistritiutioii  of  effective  population  falling  on  Canadian  land  resulted  in 
an  average  increase  of  less  than  four  percent  in  effective  population  in  the 
basin. 

The  demand  computed  by  this  SMSA  method  is  a potential  demand  that 
assumes  all  conditions  to  be  equal.  In  reality,  other  factors  such  as  the  trans- 
portation network,  advertising,  and  site  quality,  tend  to  determine  the  actual 
outdoor  recreation  pattern  from  any  given  SMSA.  As  a result  the  potential 
demand  from  an  SMSA  could  be  assigned  to  one  recreation  subarea,  while  the 
actual  population  might  participate  in  another  subarea.  The  bulk  of  the  de- 
mand tor  day  use  activities  should  be  met  in  or  near  the  subarea  of  origin, 
but  it  may  be  necessary,  and  justifiable,  to  supply  a surplus  of  recreational 
opportunities  in  one  subarea  for  the  benefit  of  an  adjacent  population  where 
opportunities  for  development  of  recreational  facilities  are  limited. 

Demand  was  calculated  by  applying  selected  per  capita  participation  rates  to 
the  effective  population  input  assigned  to  each  of  the  basin  subareas.  The 
study  obtained  per  capita  participation  rates  from  the  Outdoor  Recreation 
Resource  Review  Commission  (ORRRC)  Reports  No.  19  and  No.  26.  If  total 
population  were  considered,  it  would  be  neeessary  to  increase  the  demands  set 
lorth  in  this  report  by  about  25  percent  to  include  that  segment  of  the  popula- 
tion under  12  \ears  of  age. 

a.  Effective  population.  The  effective  population  composed  of  persons 
12  years  of  age  and  older  is  computed  from  the  recreation  market  area  of  each 
subarea  in  the  basin.  Total  effective  populations  of  each  subarea  are  given  for 
each  year  of  projection  in  Table  2.  See  Appendix  A for  methodology  on  the 
development  of  effective  population  figures.  The  projected  populations  are 
based  on  area  growth  rates  as  determined  by  the  Economic  Base  Study. 

Table  2 

PROJECTIONS  OE  EFFECTIVE  POPULATION 
BY  SUBAREA 

Actual 


Subarea 

Population 

Effective  Population 

(1,000’s) 

1960 

1960 

1980 

(1,000’s) 

2000 

2020 

Jackson 

132.0 

76.3 

105.0 

147.6 

200.9 

Lansing 

298.9 

176.7 

243.  1 

341.7 

465.3 

West  Central 

110.  7 

192.  7 

265.2 

372.  7 

507.  4 

Grand  Rapids 

461.9 

144.9 

199.4 

280.2 

381.  5 

Northeast 

90.4 

131.4 

180.8 

254. 1 

346.0 

Basin  Total 

1,093.9 

722.0 

993.  5 

1,396.3 

1,901.  1 

j 


i 


j 
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b.  Activities.  Two  major  phases  of  water-oriented  activities  shown  in 
Plate  5,  have  been  considered  in  the  study:  water-dependent  and  water-en- 
hanced. Water-depended  activities  include  swimming,  water  skiing,  and 
boating  (includes  all  pleasure  boats,  fishing  boats,  canoes,  and  sailing  craft). 

Major  activities  considered  as  water-enhanced  are  camping  and  picnicking. 

Sightseeing,  nature  walks,  and  hiking,  while  generally  enhanced  by  water, 
are  only  considered  in  the  computation  of  total  recreation  demand.  Hunting 
and  fishing  and  related  resource  demand  data  are  furnished  in  a separate 
report  compiled  by  the  Bureau  of  Sport  Fisheries  and  Wildlife,  U.S.  Depart- 
ment of  the  Interior. 

The  degree  of  visitor  participation  for  each  activity  was  determined  from  per 
capita  use  rates  expressed  in  OliRKC  Reports  No.  19  and  No.  2t:.  They  were 
adjusted  to  the  socio-economic  characteristics  of  the  basin  for  the  selected 
planning  years  of  1980,  2000,  and  2020.  They  are  presented  in  Table  9 and 
Plate  6.  The  use  of  the  new  19(>5  participation  rates  developt-d  by  the  Bureau 
of  Outdoor  Recreation  would  increase  total  demand  by  about  21  percent  for 
the  eight  activities  used  in  this  re^xn-t.  See  Appendix  B for  methodology  on 
the  development  of  per  capita  participation  rates. 

c.  Design  load  standards.  The  demand  for  participation  in  each  recrea- 
tional activity  was  determined  from  the  expt'cted  numl)er  of  visitor  occasions 
Ijy  those  individuals  who  are  presumed  to  look  to  the  Grand  River  Basin  for 
tulfillment  of  their  outdoor  recreation  desires  during  a given  season  or  plan- 
ning  year.  Demand  can  then  be  converted  from  visitor  occasions  to  a resource 
base  through  the  application  of  design  load  standards. 

Design  load  refers  to  the  number  of  (X'ople  who  can  Ix'  aecom modal ed  by  a 
given  unit  of  resource  at  any  one  time  in  such  a manner  that  c|uality  experi- 
ences are  maintained.  The  number  of  summer  occasions  for  an\  oni'  actiiiiy 
divided  by  the  product  of  the  number  of  peak  days,  or  summer  Sundav  equiva- 
lents, and  the  turnoier  factor  yields  the  design  load  visitation  for  plannitig 
goal  determination  in  that  activity.  Turnover  is  the  estimated  numlx>r  of 
times  that  a given  unit  of  facility  will  be  used  during  any  one  peak  day  and 
still  maintain  a quality  experience.  Methodology  for  the  determinatiur.  of  the 
number  of  peak  days  is  set  forth  in  Appendix  C.  Design  load  visitation  with 
respect  to  resource  allocation  is  meaningless  unless  it  is  translated  to  re- 
quirements tor  acres  of  land  and  water.  Visitation  data  were  coiuerted  to 
acreage  requirements  through  the  application  of  activity  design  load  standards 
which  should  provide  the  recreation  visitor  with  a reasonalile  quality  of 

experience.  ; 
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Plate  5 — Smmning  K-zquMun,  ujatoji  0(5  high  quoLity  w-itkin  zcuy  acc^6i 
^OA.  ZoAgz  nmbdUi  p^opl^,  Picnicki.ng  c4  alunyi,  a piea..iu.Aabl& 
cicti-viXy,  zApe.cixilZy  f^oA  the.  youngzA  one4.  (Photo  courtesy  of 
Michigan  Department  of  Natural  Resources) 
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PROJECTED  ACTIVITY  UoE  KATE  PER  CAPITA 
OF  EFFECTIVE  POPULATION 

Annual  Activity 
Occasions 


Ta!)U'  ;i 


ACTIVITY  USE  lUTE 


Activitv 


Swimming 
Boating 
Water 
Skiing 
Camping 
Picnicking 
Other  Acti- 
\ities 
Total 

*A  - Annual 
‘S  - Summer 

The  acreage  figures,  set  forth  in  the  table  on  Standards  for  Design,  represent 
only  those  acres  required  for  development  to  meet  the  needs  of  a given  activity. 
Substantial  additional  acreage  will  bf  needed  to  separate  the  activities  and  to 
provide  the  open  space  necessary  for  quality  recreational  experiences.  Nor- 
mally, in  nonurban  recreation  areas,  only  10  to  20  percent  of  a land  area 
should  be  developed  for  intensive  uses  for  various  recreational  activities. 

Tlu'  other  80  to  90  percent  of  the  land  should  be  utilized  to  separate  activities, 
one  from  another,  and  to  provide  open  spaces  for  hiking,  sightseeing,  and 
those  other  activities  for  which  no  specific  acreage  needs  were  determined, 
Plate  7 illustrates  ideal  conditions  for  such  activities.  The  standards  applied 
in  this  study  arc  set  forth  in  Table  I. 

In  areas  where  the  availability  of  land  is  limited  by  cost  or  other  factors,  the 
ratio  of  one  acre  of  developed  land  in  u to  10  acres  may  need  to  be  adjusted 
downward  somewhat  to  permit  slightlx'  greater  intensity  of  use  of  the  areas  as 
a whole.  However,  it  is  our  belief  that  not  more  than  one  aciv  in  five  should 
be  developed  for  use. 

The  standards  set  forth  in  Table  1 have  be(>n  developed  to  provide  a C|ualit\ 
experience  to  the  participant  and  to  protect  the  resources  from  damage. 

Space  for  various  activities  must  be  adequate  to  provide  to  the  recreationist 
certain  minimum  standaixis  for  safety,  health,  and  privacy.  The  safety  factor 
is  especially  important  in  such  activities  as  boating,  water  skiing,  and  swim- 
ming. 


PEK  CAPITA  OF  EFFECTIVE  POPULATION 

Annual  Activity  Occasions 

1900  1980  2000  2020 


A* 

S* 

A 

S 

A 

S 

A 

_S 

5.  f)5 

4.81 

8.  79 

7.  02 

11.25 

9.84 

12,  99 

1 1 . 20 

2.52 

1.00 

4.09 

2.09 

5.29 

2.  55 

0.  15 

4.05 

0.28 

0.22 

0,57 

0.45 

0.82 

0.04 

0,99 

0,  77 

0.08 

0,42 

1.44 

0,88 

2.  24 

1.27 

2.79 

1.  72 

2.  79 

2.42 

5.07 

2,20 

5,  97 

2.84 

0.04 

4.20 

9.  79 

2.00 

10.29 

().  25 

21.80 

8.48 

25.85 

10.  10 

22.02 

12.20 

20,25 

21,25 

47.  58 

27.72 

55.  4 1 

22.20 

Plate  7— T/ie^e  tijpej,  0^  activitcej)  oAe  heit  adapted  to  the  leZattveiy 
undeveZopeA  poatiom  0((  ^ecaeation  aaeai.  Tkeu  teotutc  exfCKittic  aaeai 
0(5  open  ipace.  (Photo  courtesy  of  Michigan  Department  of  Natural 
Resources) 


Table  4 


STANDARDS  FOR  DESIGN 


Activity 

Visitors 

Unit 

Unit  Size 

Visitors/Acre 

Turn- 

over 

Swimming 

1 Visitor/ 
Unit 

100  Sq.  Ft. 
Beach 

435  Visitors,/ Land 
Acre 

2 

Boating 

3 Visitors/ 
Boat 

6 Water  Sur- 
face Acres,' 
Boat 

1 Visitor/ 2 Water 
Surface  Acres 

2.5 

Water 

Skiing 

3 Visitors/ 
Boat 

24  Water  Sur- 
face Acres ' 
Boat 

1 Visitor, '8  Water 
Surface  Acres 

6 

Camping 

5 Visitors,' 
Site 

8 Sites  Acre 

40  Visitors  Acre 

1 

Picnicking 

5 Visitors 
Site 

10  Sites  Acre 

50  Visitors  ''Acre 

2 

Parking 

4 Visitors/ 
Car 

87  Sites  Acre 

varies  by 
activity 

Parking 
with  boat 
trailer, 
includes 
ramp 

3 \Tsitors 
Car 

33  Sites/Acre 

varies  by- 
activity 

In  planning  for  water  skiing,  as  shown  in  Plate  8,  and  powerboating  activities, 
the  water  within  ;i0()  feet  of  the  shoreline  cannot  be  considered  usable  for  such 
activities,  except  where  boats  ai’e  launched  and  loaded.  Such  restrictions  are 
needed  to  protect  boaters  and  skiers,  for  the  protection  of  shores  from  wave 
action  caused  bv  boats  and  skiers  and  for  the  protection  of  shore  or  near  shore 
recreationists.  The  amount  of  space  required  for  boating  varies  substantially 
with  the  mix  of  various  types  of  boats.  Powerboats  and  sailboats  require 
much  larger  areas  of  surface  water  to  maneuver  safely  than  do  rowboats,  canoes, 
or  boats  with  small  motors.  Figures  used  in  the  Standards  for  Design  are  an 
average  for  all  classes  of  boating.  Powertoats  need  about  twelve  acres  per 
boat;  small  boats  about  two  acres  per  boat.  An  average  mix  of  three  small 
boats  for  each  two  powerboats  was  assumed  for  design  purposes. 
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Plate  8— The  dejmnd  {,ofi  .buA^ace  mXeA  {^OK  iklTng  <-6  lncn.ea.ilng  veny 
nxipidly.  (Photo  courtesy  of  Michigan  Department  of  Natural  Resources) 


In  planning  for  swimming  activities,  it  is  assumed  that  50  square  feet  of  wet 
beach  is  needed  for  each  100  square  feet  of  dry  beach.  This  additional  figure 
is  not  included  in  the  Standards  for  Design  since  it  represents  water  surface 
area.  It  is  however,  included  in  estimates  of  facility  costs  in  another  part 
of  this  report.  It  is  estimated  that  nearly  one-third  of  the  people  on  the  beach 
will  be  in  the  water  at  any  one  time,  and  of  those  in  the  water,  one-third  will 
be  swimmers.  The  50  square  feet  of  wet  beach  per  person  will  permit  50 
and  350  square  feet,  respectively,  for  each  wader  and  swimmer  actually  in 
the  water  at  any  one  time. 

Soils  vary  greatly  in  their  ability  to  withstand  the  damaging  effects  of  contin- 
uous trampling,  especially  when  they  are  moist  or  wet.  The  compaction  of 
soils  that  is  brought  about  by  excessive  use  results  in  direct  and  indirect 
damages  to  associated  resources.  Direct  damages  include  soil  erosion  and 
physical  damages  to  vegetation,  both  the  roots  and  leaves.  Indirect  damages 
consist  of  deterioration  of  soil  structure  and  decrease  in  the  supply  of  soil 
moisture,  both  of  which  cause  lower  plant  vigor  and  ultimately  possible  death 
of  the  plant. 

Where  recreational  activities  are  not  provided  with  sufficient  space,  the  in- 
tensive use  of  resources  by  participants  results  in  damage  and  ultimate  de- 
struction of  such  resources  as  scenic  beauty,  soil,  and  vegetative  and  other 
biological  life. 
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ci.  Demand  requirements . I'Ik'  19(i0  and  projected  future  demand  as- 
sumes that  all  desires  for  outdoor  reci’eational  opportunities  oriented  to 
water  may  be  fulfilled  at  the  time  they  arise.  Therefore,  it  cannot  be  ex- 
pected that  the  lOGO  demand  figures  will  correspond  with  the  19(i0  visita- 
tion estimates  from  managing  agencies.  Demand  has  been  computed  by  sub- 
area  to  provide  a means  of  demonstrating  the  areas  with  the  greatest  demand. 

Since  the  effective  population  was  based  only  on  persons  12  years  of  age  and 
older,  and  since  a \ery  substantial  amount  of  demand  is  generated  by  per- 
sons under  12  years  of  age,  an  adjustment  was  made  in  the  basic  demand 
figures  for  all  activities  except  l)oating  and  water  skiing  to  include  demand 
generated  lyv  persons  under  12  years  of  age.  It  was  assumed  that  these 
persons  would  participate  at  the  same  rate  as  those  persons  12  years  of  age 
and  older  and  that  only  those  persons  between  the  ages  of  four  and  eleven 
would  generate  demand  for  space.  Therefore,  since  the  number  of  persons 
12  years  of  age  and  older  in  Micliigan  would  need  to  be  increased  by  38  per- 
cent to  obtain  the  total  population  of  the  State,  the  basic  demand  figures  for 
all  activities  except  boating  and  water  skiing  were  increased  by  25  percent 
to  include  that  demand  generated  by  children  aged  four  through  eleven. 

A comparison  of  demand  with  supply  statistics  will  provide  a picture  of  the 
nec'd  for  futui'e  rt'creation  development  b\-  this  subarea.  The  details  of  the 
devidopment  of  dimiand  and  need  are  provided  in  Appendix  D. 

The  demand  for  swimming  dev(dopi‘d  in  this  report  represents  only  that  part 
\^hich  noi'malh  takes  i)lace  on  beaches.  It  is  estimated  that  about  two-thirds 
of  the  total  swimming  demand  will  be  satisfii'd  in  such  facilities.  The  re- 
maining oni‘-third  will  lie  satisfied  at  pool  facilities. 

Likewise,  a small  but  significant  percentage  of  demands  for  picnic  facili- 
ties is  satisfied  in  small  local  parks,  but  the  development  of  facilities  with 
a widi  range  of  opportunities  will  attract  much  of  this  demand  when  they  are 
made  aiailable.  Howevt'r,  there  will  still  Ix'  a need  for  picnic  facilities  in 
urban  and  small  rural  parks  that  are  easilv  and  readil\'  accessible  to  the 
public. 

The  acreage  of  land  lU'eded  for  recreation  should  be  located  in  close  proxi- 
mit\  to  surface  waters.  Hecreation  areas  located  adjacent  to  usable  water 
have  gi'eater  appiail  to  the  recreationist  than  land  devoid  of  water.  Even 
those  activiti(>s  not  diiu'ctlv  related  to  w ater--hiking  and  sightsceing--seem 
to  provide  giu'ater  satisfactio'  to  the  participant  when  such  oviportunities 
ari‘  provifled  in  close  |)roximit\  to  wat('r  than  when  they  are  removed  com- 
plettdv  from  it.  See  Table  5 foi-  projc'ctions  of  demand  for  the  basin  includ- 
ing land  for  parking  as  shown  in  Plate  9.  It  includes  projections  of  demand 
tor  five  b.asic  activities:  swimming,  boating,  water  skiing,  camping,  and 
picnicking;  and  the  si'condary  acti\iti('s:  sightseeing,  hiking,  and  nature 
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Table  5 


BASIN  SUMMARY  OF  DEMAND  REQUIREMENTS 


Activity 

Year 

Visitor 

Occasions 

Design 

Load 

Visits 

Developed  Acreage 
Requirements 

Annual 

Summer 

Land 

Water 

(1,000's) 

(1,000's)  (1,000's) 

Activities  Parking 

(1,000 

Swim- 

l‘)(iO 

3,3:38 

2,895 

42.0 

98 

120 

ming 

1980 

7,277 

0,  309 

90.3 

207 

200 

2000 

13,201 

11,417 

104. 1 

377 

409 

2020 

20, 558 

17,904 

250.2 

589 

732 

Boating 

1900 

1 , 827 

1 , 198 

13.7 

137 

27.4 

1980 

1, 003 

2,072 

30.0 

300 

01.2 

2000 

7,  527 

4,957 

50.  7 

507 

113.4 

2020 

11,092 

7,  099 

88.0 

880 

176.  0 

\\  atcr- 

1900 

202 

159 

.8 

8 

0.4 

Skiing 

1980 

50  () 

44  7 

2.  1 

21 

10.8 

2000 

1,  159 

894 

4.3 

43 

34.  1 

2020 

1 . 882 

1,404 

7.0 

70 

50.  0 

Camp- 

19(i0 

Oil 

379 

10.8 

273 

ing 

1980 

1,789 

1,092 

31.  1 

778 

2000 

3,910 

2 , 392 

08.0 

1,710 

2020 

0,030 

4,088 

110.8 

2,919 

Picnick- 

1900 

3,  121 

2,  193 

31.4 

029 

89 

ing 

1980 

(■>,295 

4,049 

57 . 8 

1,  159 

100 

2000 

10,  119 

0,  702 

95.9 

1,919 

275 

2020 

15, 779 

10, 123 

144.3 

2,891 

413 

Sccoml- 

1900 

8,837 

3,305 

55 

ary  Acti- 

1980 

20,230 

7,887 

110 

uties 

2000 

38,019 

1 1,802 

220 

2020 

01,  130 

24, 001 

348 

Sum- 

1900 

18,239 

10, 129 

98.  7 

1,000 

■111 

33.8 

mary  of 

1980 

•10,  220 

22,450 

211.9 

2,144 

871 

78.0 

all  Acti- 

2000 

7-1, 2 72 

41,195 

389.0 

4,  000 

1, 574 

117. 8 

\’itie.s 

2020 

117, 971 

05,279 

012.0 

0,398 

2,443 

232.  0 

J-24 


walks.  See  Table  28  through  32  in  Appendix  E for  demand  by  subareas.  Table 
6 (see  page  28)  summarizes  total  annual  occasions  and  recreation  days  by  sub- 
area  in  the  basin.  See  Plates  10  and  11,  resp>ectively,  for  relationship  of 
summer  occasions  to  effective  population  and  demand  requirements  for  the 
eight  major  activities. 


Plate  9 — PcL^k^ng  CLizcii  adzquuitz  to  handlz  peak  £oadt>  att-f  if  tun.  fed  to 
pn.ovldz  eauy  nccei-i  to  majoi  actxvttizi  aiz  izoulizd  to  mezt  thz  iieedi 
0((  thz  pubttc,  (Photo  courtesy  of  Michigan  Department  of  Natural 
Resources) 
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RELATIONSHIP  OF  SUMMER  OCCASIONS 
TO  EFFECTIVE  POPULATION 


Total  Effective 
Population  (Millions) 


Total  Summer 
Occasions  (Millions) 
80 


Effective  Population 
Summer  Occasions 


/ 

/ 


Table  (i 

SUMMARY  OF  ANNUAL  OCCASIONS  AND  RECREATION  DAYS 


FOR  ALL  ACTIVITIES 
BY  SUBAREA  AND  YEAR 


Subarea 

19()0 

1980 

2000 

2020 

(1,000’s) 

(1,  OOO's) 

(1,000's) 

(1,000's) 

Jaclvson 

A.C).  + 

1,927 

4,250 

7,  851 

12,470 

R.D.** 

771 

1,700 

8,  140 

4,988 

Lansing 

A.O. 

4,404 

9,840 

18, 170 

28,880 

R.D. 

1, 780 

8,  980 

7,270 

11,552 

West  Central 

A.O. 

4,809 

10, 787 

19,822 

82,491 

R.D. 

1,948 

4,295 

7 , 929 

12,990 

Grand  Rapids 

A.O. 

8,001 

8,080 

14, 904 

28,079 

R.D. 

1,404 

8,282 

5,902 

9,472 

Northeast 

A.O. 

8,318 

7,818 

18, 515 

21,451 

R.D. 

1,827 

2,  927 

5, 400 

8,580 

Total 

A.O. 

18,230 

40,219 

74,208 

118,970 

R.  D. 

7,290 

10,090 

29,707 

47, 588 

' A.  (3.  - Annual  Occasions 
‘“ILD.  - Recreation  Days 

II,  SUPPLY.  The  .supply  inventory  is  primarily  an  anal\sis  ol  iniblic  uater 
oriented  resource  areas  in  the  Grand  River  Basin.  The  inventor>-  includes 
Federal,  State,  county,  and  certain  niunicipall.\  administered  areas.  Those 
municipal  recreation  areas  containing  recreation  facilities  for  one  or  more  of 
the  five  major  activities  considered  in  this  study  were  included  in  the  supply 
inventory.  Onl’’  those  oriented  primarily  toward  swimming  jjools  and  play- 
grounds were  omitted  from  the  inventory. 

Camping  facilities  on  private  recreation  areas  were  included  in  the  inventory 
of  supply.  Lack  of  available  data  on  privately  operated  facilities  for  other 
activities  precluded  an  analysis  of  them. 
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r 7 Private  recreatiiMi  enterprises  frequently  s('rve  as  a holding  unit  for  over- 

flow from  public  areas  and  commonly  do  not  provide  a rounded  recreation  ex- 
perience within  themselves.  This  is  not  a degradation  of  the  value  placed  on 
private  recreation  areas.  In  the  future,  it  is  hoped  that  private  enterprise 
may  play  a more  active  role  in  supplying  the  public  with  a quality  recreation 
experience. 

No  consideration  has  been  given  to  the  identification,  location,  and  study  ol 
archeological  and  historical  areas  in  this  report.  These  important  fe.'ilures 
have  been  identificKl  and  studied  by  the  National  Park  Service.  Their  findings 
will  be  included  in  the  Comprehensive  Basin  Report. 

a.  Existing  supply.  The  existing  supply  was  inventoried  and  evaluated 
on  the  i)asis  of  present  development  and  current  unused  capacity.  The  in'  en- 
tory  also  includes  programmed  and  potential  areas  with  consideration  gi'.ini 
to  type,  quantity,  and  quality  of  land  and  water  resources  now  available  or 
suitable  for  future  development. 

Actual  supply,  or  potential  capacity,  is  measured  iii  terms  of  developed  acres 
for  eacli  activity  and  not  on  visitation  estimates.  That  is,  supply  figures 
were  derived  in  acres  which  could  be  converted  to  recreation  days  with  the 
application  of  the  Bureau  of  Outdoor  Recreation  dt'sign  toad  standards.  This 
allows  the  resource  l^ase  carrying  capacity  to  Ite  interjected  in  the  evaluation 
of  existing  sites  and  provides  development  guidelines  necessary  for  the  pro- 
vision of  a quality  experience.  See  Plates  12,  13,  and  M lor  location  ol 
existing  recreation  areas.  A list  of  their  names  is  gix'cn  in  Taltle  7. 

. Some  of  the  existing  State  and  county  parks  liave  relalix'  1\’  light  development 

in  relation  to  total  land  area  available.  In  p;irt,  particularly  with  relation- 
ship to  State  parks,  this  is  due  to  the  fact  that  devt  loinnent  funds  have  not 
i>een  made  availaltle.  In  otlicr  cases,  key  tracts  of  land  remain  in  private 
ownership.  Much  of  the  land  is  primarily  useful  for  extt'usive  recreation, 
tind  serxes  the  "open  space"  function  xvhich,  tts  indicated  on  )iage  20.  is  llie 
approjiriate  land  use  for  80  or  90  percent  of  the  tottil  reert'ation  land.  How- 
ever, southern  Michigan  State  recreation  ttreas  do  present  existing  oppor- 
tunities for  additional  facilities,  especially  for  picnicking  and  camping. 
Where  surface  xxater  is  available,  a (totential  for  additional  sxvimming  facili- 
ties also  max'  be  developed.  Where  it  is  practical  .tnd  fe;isil)U'  to  do  so.  all 
existing  park  sites  should  be  developed  to  ti.eir  maximum  potential  in  acconi- 
ance  with  the  proposed  txpe  of  developnK'nl  plannt'd  for  tlumi  and  without 
sacrifice  of  tlu'  potential  for  a qualitx'  expt'rii'iicc. 

Th(>  supply  of  xxater  surf.ace  xxas  determined  from  lakes  larger  than  20  aert's 
:md  from  the  xxtder  surface  of  tlie  Grand  Itiver.  Those  lak('s  xxith  dev('loi»'  1 
IHiblic  acci'ss  were  classifit'd  as  existing  supply.  Eifty  pi'reent  ('f  the  sur- 
face' art'a  t)f  those  hikes  xxithout  pulilic  acci'ss  was  includtil  ;is  existing  suppix 
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NAMES  OF  EXISTING  RECREATION  AREAS  IN 
OR  NEAR  THE  GItANI)  RIVER  BASIN 

Stato  Barks  and  IR'creation  Areas  Countv  Park  Areas 


1. 

Walter  .1.  Haves  State  I’ark 

1. 

Grass  Lake  Park 

2. 

Waterloo  Recreation  Area 

•) 

Lime  Lake  Park 

3. 

Pinckney  Recreation  .\rea 

3. 

Pleasant  Lake  Park 

■1. 

Brighton  Recreation  Area 

4. 

Portagi'  Lake  Park 

o. 

Fort  Custer  Recreation  Area 

5. 

Sparks  Park 

(1. 

\'ankee  Springs  Recreation  Area 

0. 

\’andercook  Lake  Park 

7 . 

Holland  State  Park 

7. 

Lake  Lansing 

s. 

Grand  Haven  State  Park 

S. 

Grand  River  Park 

!>. 

-I.  P.  Hoffmaster  State  Park 

<1. 

Ra\Tier  Park 

10. 

Muskegon  State  Park 

10. 

Charlton  Memorial  Park 

1 1 . 

Sleepy  Hollow  State  Park 

11. 

Bertha  Brock  ('ounty  Park 

1-. 

Ionia  Recreation  Area 

12. 

Flat  Rock  County  Park 

13. 

Ne\\a\go  State  Park 

13. 

Krum  Park 

14. 

Townline  Lake  Park 

State  Game  .Areas 

15. 

Riverside  Park 

10. 

Hager  Park 

1 . 

Sharonv  ille 

17, 

Gros('  Park 

■> 

Maple  River 

IS. 

Dwight  L\dell  Park 

3. 

Rose  Lake  Experiment  Station 

19. 

Plainfield  Park 

I. 

Dans  vi  He 

20, 

Warren  R.  Townsend  Count 

5. 

Middleville 

Park 

0. 

Barr\  County 

21. 

Lake  County  Park 

1 , 

Portland 

22. 

White  Pine  Countv  Park 

\’estburg 

23. 

Spenct'r  Park 

9. 

Stanton 

24. 

Gordon  Count\  Park 

10. 

Flat  River 

25. 

Longlake  Countv  Park 

11. 

Langston 

20. 

Henr\’  A.  .Johnson  Park 

12. 

Edmond 

27. 

Linus  C.  Palmer  Park 

13. 

Grand  Haven 

28. 

Douglas  Walker  Park 

14. 

C annonburg 

29. 

Paris  Park 

1'). 

Lowell 

30. 

Dutton  Shadysidc  Park 

HI. 

Rogue  River 

31. 

Caledonia  Lakeside  Park 

32, 

Coldwater  River  Park 

33. 

Chief  Hazy  Cloud  Park 

34, 

Fallsburg  Park 

35. 

X'ineyard  Lake  Park 

30. 

Swains  Lake  Park 
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siiu-0  some  of  those  lakes  provide  opportunities  to  the  owner  and  his  friends. 
Tlie  remaining  50  percent  was  considered  as  potential  supply.  The  water  sur- 
face of  the  Grand  River  from  Lake  Michigan  to  Lansing  was  included  as  existing 
supply,  although  access  to  it  is  rather  limited.  Tributary  streams  were  not 
included  since  they  provide  only  very  limited  opportunity  for  boating  and  prac- 
ticalh'  no  opportunity  for  water  skiing.  They  do  provide  opportunities  for 
fishing.  See  Table  8 for  existing  supply. 

Water  quality  was  considered,  but  it  was  not  permitted  to  affect  the  evaluation 
of  suppl\ . Sufficient  data  is  not  available  to  evaluate  the  quality  of  water, 
lake  by  lake.  However,  with  the  intensive  residential  development  on  the 
shores  of  many  lakes,  and  the  lack  of  central  sewage  systems  around  most  of 
them,  it  is  reasonably  safe  to  assume  that  the  quality  of  the  water  in  many  of 
these  lakes  has  been  degraded  to  some  extent  by  pollutants.  It  was  disclosed 
recently  that  even  the  main  lx)dy  of  Lake  Michigan  waters  is  being  degraded 
more  rapidly  than  previously  surmised. 

For  the  purpose  of  this  planning  study,  it  was  assumed  that  current  interest 
and  legislation  will  ultimately  prevent  further  deterioration  of  water  quality 
in  the  lakes  and  streams  of  the  basin,  and  this  should  lead  to  improved  con- 
ditions in  these  natural  bodies  of  water.  However,  if  such  legislation  and 
control  measures  are  not  established,  some  of  the  existing  supply  of  water 
will  be  lost  for  recreational  use  by  a rise  of  pollutants  to  intolerable  levels. 


Table  8 


SUPPLY  .AVAILABLE 

IN  SUBAJiE.VS  AND 

BASIN  — 1905 

Land 

Water 

Activity 

Acres 

Surface  Acres 

Jackson  Subarea 

Swimming 

12 

Boating  and 

<) 

7,100 

Watei'  Skiing 

Camping 

55 

Picnicking 

88 

Parking 

52 

Lansing  Subarea 

Swimming 

0 

Boating  and 

5 

1 , 500 

Water  Skiing 

Camping 

9 

Picnicking 

70 

Parking 

7 

Land 

Water 

Activitv 

Acres 

Surface  Acres 

West  Central  Subarea 

Swimming 

27 

Boating  and 

25 

18,000 

U'ater  Skiing 

Camping 

31 

Picnicking 

88 

Parking 

70 

Grand  Rapids  Subarea 

Swimming 

28 

Boating  and 

5 

11, 100 

Water  Skiing 

Camping 

22 

Picnicking 

209 

Parking 

35 

Northeast  Subarea 

Swimming 

0 

Boating  and 

1 

Water  Skiing 

Camping 

0 

1,000 

Picnicking 

5 

Parking 

1 

Sum  mary 

Swim  ming 

(>7 

Boating  and 

43 

39,000 

Water  Skiing 

Cam  ping 

115 

Picnicking 

400 

Pa  rking 

145 

h.  Private  supply.  There  is  no  accurate  inventorv  of  the  supply  of  recrea- 
tional facilities  provided  by  the  private  sector.  An  attempt  was  made  to  eval- 
uate this  segment  of  supply  by  inventorying  the  number  of  campsites  published 
in  Woodall’s  Trailering  Parks  and  Campgrounds.  According  to  this  publica- 
tion, there  are  29  private  campgrounds  providing  a total  of  980  camping  spaces 
in  the  11  counties  in  this  study.  They  range  in  size  from  two  to  more  than  100 
spaces  each  and  provide  a variable  range  of  services  ranging  from  those  that 
provide  a l)arc  minimum  to  those  which  provide  opportunities  for  swimming, 
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Iwating,  fishing,  and  other  outdoor  games.  Of  the  2t)  sites,  nine  provide  oppor- 
tunities for  swimming,  eight  for  boating,  13  for  picnicking, and  12  for  other 
outdoor  activities.  See  Table  9 for  a breakdown  by  subarea. 

Table  9 

SUMMARY  OF  CAMPING  AND  RELATED  RECREATIONAL 
FACILITIES  PROVIDED  BY  THE  PRIVATE  SECTOR 


Equivalent 

Number  of  areas  providing 

Number 

Number  of 

Acres  of 

opportunities  for 

of 

Camping 

Developed 

Swim 

- Boat-  Picnick- 

Subarea 

Areas 

Spaces 

Land 

mitiK 

ing  ing 

Other 

.Jackson 

8 

2f)3 

25 

2 

2 5 

3 

Lansing 

-1 

2(1 

3 

1 

1 

1 

West  Central 

i 

113 

11 

■1 

•1  1 

1 

Grand  ILipids 

10 

288 

29 

2 

2 3 

4 

Northeast 

- 

- 

- 

- 

- 

- 

Total 

29 

(18() 

(IS 

9 

8 13 

12 

Based  on  thi-  design  load  used  earlier  in  this  studs , the  (180  camping  sites  are 
eipusalent  to  ' " acres  of  develojH-d  land.  This  e()uivalent  ssas  included  in  the 
existing  suppls . 

riu're  is  no  known  data  that  prosides  specific  information  on  the  quantity  of 
lacilitii's  pi-osided  bs'  the  prisate  sector  for  othc'r  types  of  recreational  activi- 
ties. riu-refore,  no  attempt  was  made  to  quantifs  the  extent  of  facilities 
available  for  use  lor  luich  of  the  other  activities  examined  in  this  studs . In 
addition,  the  use  of  such  facilities  is  normally  limited  to  indisiduals  svho  use 
till'  etimping  facilities  provided  by  the  private  sector.  Therefore,  the  intensity 
of  use  of  the  related  recreational  facilities  ssould  usually  bi-  loss  , 

c.  Programmed  supply.  Programmed  supply  ssas  obtained  from  the 
Michigan  Statesside  Plan,  svhile  potential  svater  sites  ssere  identified  liy  the 
Corps  of  Engineers,  Soil  Conservation  Sersdce,  and  Michigan  Water  Resources 
Commission.  Additional  information  concerning  potential  recreation  areas 
ssas  gathered  during  basin  reconnaissance  trips  and  personal  contact  svith 
area  and  county  planning  commissions. 

Determination  of  the  1980  unsatisfied  demand  required  identification  of  the 
capabilities  of  future  outdoor  recreation  programs  as  described  in  county  and 
State  plans.  To  qualify  as  a programmed  area,  an  individual  project  must 
be  planned  for  development  svith  a site  plan  and  an  activity  breakdown.  Those 
projects  which  could  be  listed  only  as  hopeful  acquisitions  ssere  not  included 
in  programmed  supply  in  the  study. 
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Plans  are  being  develoix'd  by  the  Soil  Conser\aiion  Ser\ice  lor  flood  conii  ni 
measures  on  the  uppi'r  part  of  the  Majile  River  under  Pulilie  Law  aGG.  Two 
struetures  are  being  proposed  for  flood  eontrol  and  reereational  purposes. 
The  Sleepy  Hollow  site  on  the  Little  Maple  Ri\-er  is  ali’eady  under  develop- 
ment by  the  State  ot  Miehigan.  The  (ilanned  facilities  for  this  site  are  in- 
cluded in  the  programmed  supply  available.  The  other  proposed  structure 
locati-d  on  Hear  Creek  will  pro\ide  a recreational  pool  of  2;{a  acres.  When 
this  site  is  developed,  it  also  will  prmidi'  a significant  quanliti  ol  additional 
facilities  in  an  area  of  substantial  demand,  but  with  limited  opportunity. 

This  site  was  not  included  in  programmed  supply. 

The  State  is  also  developing  a recreation  area  near  Ionia  which  was  included 
in  programmed  supply.  Newaygo  State  Park,  now  being  planned , will  pro- 
\ide  recreational  opportunity  also,  l)ut  it  was  not  included  in  programmed 
supply  because  it  lies  outside  of  the  study  area. 

Recreational  facilities  programnu'd  for  development  were  not  enumerated  liv 
site.  Kach  project  was  evaluated  for  its  contriltution  to  the  retjuired  activitv 
tacility  needs  across  the  basin.  .As  is  the  case  with  suppl\  and  demand,  all 
computations  are  expressed  in  terms  of  acres  of  land  and  water  wliich  ma\' 
be  converted  to  visitor  days  when  required.  A summary  of  programmed 
development  is  set  forth  in  Table  10. 


Table  10 

-ACRE.AGE  PROGRAMMED  FOR  RECREATIONAL 
DEVELOPMENT  BY  1<)8() 


West  Grand  .North-  Basin 


Activity 

.lacks  on 

Lansing 

Central 

R.;Lpids 

east 

TotjH^ 

Land 

Swimming 

u 

(i 

1 

0 

•iO 

Boating  and 

2 

r> 

;! 

- 

0 

IT 

Water  Skiing 

Ca  mping 

21 

2G 

15 

51 

0 

MG 

Picnicking 

in 

G1 

50 

Gs 

O 

212 

Parking 

0 

IS 

20 

25 

G;; 

Water  Surface 

0 

lit) 

S5 

_ __ 

105 

d.  Prospective  supply.  Prospective  supply  is  composial  of  those  addi- 
tional recreational  facilities  that  arc  anticipated  to  be  constructed  after  P.isO 
by  respective  levels  of  government  and  the  private  sector.  This  supiily  differs 
from  programmed  supply  in  that  no  specific  plans  have  been  developed  and  no 
programs  for  funding  have  iieen  established.  Howcvi'r,  even  though  no  ju-o- 
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luuf  i)t>(.>n  developed,  we  must  anticipate  that  the  various  fjovernmental 
entities  and  the  pi'ivate  seetor  will  c-ontiiuie  the  construetion  of  reci'eational 
taeilities  iieyond  the  year  of  19S0.  Therofore,  prospective  supply  was  devel- 
oped by  projeetiny;  the  programmed  supply  developed  for  each  activity  between 
and  ISiSO  to  the  year  2020  on  a straight  line  Ijasis.  It  is  shown  in  Plates 
Ui  through  22. 

12.  MEEDS.  Meed  is  defined  as  the  difference  between  the  existing  recrea- 
tion supply  and  the  total  demand.  The  1900  need  was  derived  by  subtracting 
the  existing  lOtio  supplv  from  the  total  lOtU)  demand.  Projected  activity  needs 
were  determined  by  subtracting  the  190.0  supply  and  the  programmed  supply 
Irom  projected  demands.  Plate  15  illustrates  the  acute  need  for  more  camp- 
ing and  beach  space  in  the  Grand  Hiver  Basin. 

The  needs  for  sightseeing,  nature  walks,  and  hiking  were  computed  by  appl>  - 
ing  a percentage  figure  for  each  of  these  activities  to  the  sum  of  the  annual 
\isits  for  the  five  activities  yn-ojected  in  detail. 


The  percentage  used  for  sightseeing,  nature  walks,  and  hiking  were  00,  18, 
and  1,  ri'syx'ctiNely.  These  figures  were  obtained  fi-om  the  yier  capita  yiarti- 
ciyiation  rates  in  ORKKC  for  1900. 

The  study  assuivies  that  if  Ihi-  watei-orienled  needs  of  the  five  priwiously 
defined  activities  tire  yirovided  in  a qualiti’  setting  sufficient  land  will  be  a\ail- 
able  for  the  associated,  less  intensive  activities,  such  as  hiking  and  sight- 
sei'ing.  See  Table  11  for  a basin  summary  ot  projected  needs.  See  Tables 
li.'i  through  97  in  .-Vyipendix  E for  details  of  projection  of  nee  Is  by  subarea. 
Pltites  10  through  22  illustrate  graphicall\  the  amount  of  develoyied  bind  needr’d 
for  the  vtirious  .tcti\ities. 

The  talile  tor  nei'ds  in  1980  shows  the  Jackson  Subarea  with  substantial  sur- 
pluses in  camyung  tind  the  Grand  Rayiids  Subarea  with  surpluses  in  yiicnieking. 


Some  doubt  i.s  held  that  the  projections  of  demand  and  needs  ri  nect  an  accurate 
yheture  ol  tin.  mlensitx'  of  pri'ssuri’s  exi'rted  in  the  -lackson  Suliarea.  In  other 
words,  there  is  .he  yirobaiiilitv  that  the  projected  demand  from  the  Detroit 
SMS.-\  lor  rc'creationai  facilities  is  much  greater,  pro|)orlionatel\ , in  this 
area  of  rolling  reliel  than  it  i.s  in  the  more  level  tireas  of  the  lake  plain  with- 
in the  Detroit  service  areti.  Similtir  conditions  exist  foi-  other  SMS.-\'s  wT.ere 
substantial  yiortions  ol  their  respective  siowici-  tireas  lie  uyion  relati\(d\  flat 
lake  plain  relief.  However,  no  attcMnyd  was  made  to  adjust  effectixe  popida- 
tion  and  demand  tigures  lor  this  lactor  because  of  its  nebulous  nature  and  the 
difficulty  in  developing  a reliable  tool  to  make  rcasonabR-  accurate  corrections. 
Iherclore,  suryilusos  in  the  .lackson  Subarea  could  easily  be  more  of  a ytayx'r 
nature  than  tin  tictualitv. 
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Plate  15 — Ove.icion'dcd  mik  iacilitici  ’icnift  oi  iotvet  onailtij  expeit- 
e.nce.s,  dd-tcn  mny  (^tom  jyiiticipating  <n  xccrcationad  activitie , and 
came  xap(d  de.teXioxation  the  xciouxce.  (Photo  courtesy  of  Michigan 
Department  of  Natural  hosources) 
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HASIK  SUMMARY  OF  Pl^O-IKCTKl)  NEEDS 


Demand 

in  Acres 

Supply  in  A 

cres 

Need  in  Acres 

Devel  - 

Devel- 

Devel- 

op)od 

Water 

oped 

Water 

oped  Water 

Activit\’ 

Year 

Land 

Surface 

Land 

Surface 

Land 

Surface 

(1,000's) 

A* 

U*  * 

(1,  OOO's) 

A*  IP 

Su  i mming 

1900 

9' 

r>  7 

31 

* *: 

19'<0 

207 

22 

118 

2000 

9 77 

288 

2020 

r.s9 

.000 

Hi'at  ing 

1900 

1 If) 

33.  s 

43 

39.  0 

102 

anfi 

19S0 

.927 

78. 0 

17 

. .0 

207 

38.. 0 

\\  ater 

2000 

(,10 

14  7.  8 

0.00 

108,3 

Skiing 

2020 

9.")0 

232.  0 

s90 

192.  5 

Cam  ping 

1900 

273 

183 

90 

1980 

77^ 

140 

4,00 

2000 

1 , 710 

1.381 

2020 

2,  919 

2.  090 

Picnicking 

1900 

029 

400 

109 

1980 

1 , 1 r,9 

212 

487 

2000 

1.919 

1.247 

2020 

2,  s91 

2. 218 

Parking 

1900 

204 

14,0 

119 

1980 

r.44 

03 

330 

2000 

!)04 

7.00 

2020 

1.493 

1. 280 

Summar\- 

1900 

1 . 409 

33.  8 

898 

51 1*  * * * * 

of  above 

1980 

3, 01.0 

78.  0 

400 

1 . 0,08 

38.  ,0 

.Acl  ivi- 

2000 

.0,  .OsO 

147.  8 

4,222 

108,3 

ties 

2020 

8.842 

232.  0 

7,484 

192.  .0 

' Existing;  (ieveloptxl  land;  *♦  Land  programmed  for  development  before  1980. 
' rhe  area  of  water  surface  projeetcti  to  satisf\’  netxls  for  i)oating  and  water 
skiing  will  pi'ovide  the  small  amount  of  water  surface  needed  for  suamming. 
‘♦‘Land  for  parking  includes  that  net'ded  for  all  parking  except  boating,  water 
skiing  and  camping  which  is  included  in  land  needed  for  the  activitx  . 

;; ‘Total  necfls  cannot  be  accurately  obtained  by  subtracting  total  supply  fi’om 
tot.'d  demand  because  sui’pluses  of  facilities  in  one  activity  cannot  b('  used 
to  offset  a neexi  in  another. 
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PRQJECTED  NEED  FOR  DEVELOPED  LAND 
FOR  SWIMMING  FACILITIES 


Developed 

Acreage 


Plate  1() 


T 


1 


PROJECTED  NEED  FOR  DEVELOPED  LANT) 
FOR  PARKING 

Developed 

Acreage 

h; 


L 


PROJECTED  NEED  FOR  ACREAGE  OF  WATER  SURFACE 
FOR  WATER-DEPENDENT  ACTIYITIES 


Acres  of 


Water  Siui'ace  (Thousands) 


Existing  Supply 


Surphist's  in  the  (.irand  Rapids  Subarea  result  from  llie  presence  of  extensive 
recreational  facilities  in  or  near  the  area  and  proposed  development  of  sub- 
stantial additional  facilities  over  the  next  few  years. 

I'he  presenct'  of  surpluses  in  certain  subareas  affects  the  needs  picture  for 
till'  liasin  as  a whole.  When  needs  are  computed  for  the  basin  as  a whole, 
surpluses  in  one  subarea  reduce  existing'  needs  in  other  subareas.  Thus,  a 
true  picture  of  needs  for  the  entire  basin  is  somewhat  distorted.  Tlierefore, 
the  sum  of  the  needs  for  the  five  subareas  mav  be  greater  than  the  stated 
needs  for  the  liasin  as  a whole. 

riieri'  may  be  a surplus  of  ri'C reational  facilities  for  certain  activities  in  some 
subareas  when  a major  reservoir  is  constructed.  Howeter,  when  reservoirs 
are  built  to  provide  needed  water  surface,  it  will  be  necessary  to  construct 
recreational  facilities  on  lands  adjacent  to  such  water  impoundments  even 
though  this  construction  creates  a surplus  or  increases  an  existing  surplus. 
Such  construction  will  permit  the  development  of  a complete  recreational 
facility  adjacent  to  large  bodies  of  water.  In  most  cases,  these  sur|iluses 
will  be  of  a temporary  nature  and  will  lie  absorbed  b\-  an  increasing  demand 
within  a few  sears.  Most  of  these  surpluses  will  probalils'  lie  evident  at  rela- 
tisely  small  areas  that  do  not  provide  an  opportunity  for  a varietv  of  recrea- 
tional experiences. 

The  trend  toward  urbanization  has  lieen  in  progress  for  m;inv  vears.  This 
trend  is  creating  large  population  centers,  and  prox'ision  of  sufficient  out- 
door recreation  facilities  in  close  proximity  to  the  people  will  lie  difticult, 
if  not  impossibli'. 

The  reseai'ch  done  !)>■  Mueller  and  Gurin  indicated  the  need  for  seieral  dif- 
ferent t\pcs  of  ctimping  facilities.  They  found  that  some  campers  prefer 
that  type  of  facilitv  which  provided  Cjuiet  and  solitude.  Others  prefer  facili- 
ties located  in  such  manner  as  to  pi-ovide  opportunity  for  socialization  with 
other  people.  Thus,  campgrounds  should  be  located  and  designed  to  mci  t 
the  ranges  of  needs  of  all  campers. 

.Mueller  and  Oiirin  jiointcd  out  that  a large  majority  of  American  adults  do  not 
go  camping,  init  those  who  do  camp  are  also  very  active  in  participating  in 
other  outdoor  I'eereational  activities,  such  as  swimming,  boating,  iiicnicking, 
and  hiking. 


Fishing  and  hunting  are  two  major  recreational  acti\ities  in  which  m;iny  people 
participate.  While  it  was  not  a purpose  to  calculate  demand  and  needs  for 
these  activities  in  this  report,  needs  for  fishing  and  hun'ing  i nportunities 
from  Ap()cndix  K,  Fish  and  Wildlife, are  stated  here  to  pi-  i-  ide  a more  complete 
picture  of  the  total  needs  for  recreational  development,  Talilc  I'd  presents 
needs  in  angler  dats  and  hunter  days. 
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Table  12 


NEEDS  FOR  FISHING  AND  HUNTING 
IN  ANGLER  AND  HUNTER  DAYS 

(In  Thousands) 


Fishing  Needs 


Subarea 

1980 

2000 

2020 

Jackson 

148.6 

315.  7 

497.2 

Lansing 

192.5 

306.5 

438.2 

West  Central 

36.3 

219.2 

127.3 

Grand  Rapids 

84.9 

236.3 

373.3 

Northeast 

21.0 

52.  7 

cc 

00 

Has  in 

483.3 

1, 130.4 

1,824.5 

Hunting  Needs 


Jaclvson 

— 

58.  7 

126.  4 

Lansing 

— 

145.0 

327.9 

West  Central 

— 

70.  0 

154.  1 

Grand  Rapids 

— 

117.  7 

28  1 . 1 

Northeast 

— 

52.8 

118.3 

Has  in 



444.0 

1. 007. 8 
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SECTION  1\' 


OUTDOOR  RECREATION  PLAN 

Watc'i-  must  be  recognized  as  the  main  attraction  for  present  and  future  out- 
lioor  recreation  demand  in  the  Orand  River  Basin.  This  liistory  of  water 
al)undance  in  Michigan  has  set  the  recreation  theme  for  the  State  and  its  pet>ple, 
as  ri'fU'cted  in'  the  State  adage  --  "\^■ater  \^’onderland.  " 

As  I lie  population  and  its  dt'sire  to  participate  in  outdoor  recreation  increases, 
tlie  lack  of  availalile  water  resources  becomes  more  apparent  and  of  greater 
concern.  The  Grand  River  Basin  lias  been  and  is  being  directls'  confronted 
with  this  prolilem.  During  the  single  registration  period  of  19(i;i  - I9(i5,  nearly 
70.000  powei'lioats  were  registered  liy  the  Coast  Guard  in  the  eleven  counties 
of  the  basin.  The  problem  of  overcrowding  and  turning  awa\'  of  \'isitors  fre- 
quentlx'  occurs  in  State  parks.  The  deterioration  of  water  (juality  has  taken 
its  toll  of  the  usefulness  of  water  resources.  However,  a concertc'd  effort  1)\' 
the  State  to  soh'e  the  pollution  prolilem  eould  eventually  reverse  this  [iresent 
t riMul  and  ultimatelx  result  in  improvement  in  water  Cjualitx'. 

i;;.  APPRAISAL  OE  RECREATION  POTENTIALS.  In  this  siud\  the  existing 
ami  programmed  facilities,  the  potcnitial  of  the-  resources  in  the  liasin,  and 
capabilities  of  programs  of  agencies  are  considc'red. 

a.  Ca|)acit\'  of  Existing^  Resj.nirees . .A  number  of  Siat(>  jiarks  and  ret  rea- 
tior.  areas  are  located  in  close  proximit\  to  the  lionndary  of  the  Grand  Rner 
Basin,  but  onl>  thi'ee  are  loeated  within  its  bordei's.  There  are  als'.  num- 
bei'  I't  c(nintv  parks  in  the  Grand  Rapids  area  and  aruunti  Jackson.  In  manv 

places  these  facilities  are  being  hea\il\  taxed  to  nu'et  tlie  needs  of  the  pui'Iic. 

The  lamsing  and  Northeast  Subareas  are  especitilh  short  of  an  tideipiatt’  sup- 

ph  of  tacilities . 

(Ii  St;ite  Parks.  There  aii-  i\  State  parks  and  recreation  aittis  m 

the  elt'veti  counties  in  th>'  I'  eoii  stud  . Thev  provide  a wide  rangi  of  recrea- 

tion opportiin i' ies  . T ach  ol  the-e  pai a..-  i"  ■ x.itnineti  here  tor  its  jiresent 
't;ite  of  dexflopment  ;md  potenlialr-  t 'i  atkiilional  dexi  lopment. 

The  \' aterloo  Rcereation  .Area  winch  lies  astrule  the  Basin  lioundarx  in  east- 
ern Jackson  and  wi  stern  dashtenaw  Coimties  and  cont.iins  ;d)  nit  L .'.iU)  a. 'res, 
has  been  dettdopi'd  extensixt  1\  for  general  recreation  and  hunting  use.  'This 
areti  has  space  lor  the  dexidopment  oi  substantial  timounts  of  tidditional  camp 
ing,  pii'iiicking,  swimming,  and  other  actixitiis.  The  State  reports  that  new 
masti'i'  jilans  are  in  the  makitig.  xxhich  will  take  into  aceoum  the  circamstance 
that  it  will  verv  likelv  bi'  imprticticalde  to  acquire  many  'f  the  inti  rspersed 
private  hind  ownershijis . On  the  limited  number  of  sites  win  re  siiitabR'  land 
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and  watc'r  frotUat^e  are  available,  intensive  development  can  be  estal>lisbed, 
with  retention  oi  a desirable  ratio  oi  related  open  space  and  extensive  rt'crett- 
tion  land.  The  Michigan  Outdoor  Recreation  Plan  proposes  additions  for 
camping,  swimming,  parking,  and  related  facilities,  also  ihc‘  actiuisition  of 
additional  land. 

The  Yankee  Springs  Recreation  Area  is  located  on  Gun  Laki'  in  western  I5;irr\ 
County  and  contains  4,280  acres  of  which  about  O.'iO  acres  are  water  surface. 
This  area  prtnides  opportunities  for  all  general  recreation  activities  inckul- 
ing  swimming,  boating,  eamping,  picnicking,  fishing,  hunting,  etc. 

The  area  has  the  potential  for  some  additional  development,  espeeiall\  for 
land-oriented  activities.  The  Michigan  Outdoor  Recreation  Plan  jiroposes 
additional  parking  and  camping  facilities  as  well  as  the  luirchase  of  additional 
land  for  new  parking  areas  whicii  will  permit  better  utilization  of  ex^'^ling 
swimming  beaches. 

Holland  and  Grand  Haven  State  Parks  are  located  on  Lake  Michigan  shores 
near  cities  by  the  same  names.  Both  of  these  parks  contain  less  than  .40 
acres  each  and  are  \'er>  intensivel\  developed  for  swimming,  camping,  pic- 
nicking, and  fishing.  These  parks  are  heavil\-  used  and  provide  onl\-  limited 
opportunity-  for  additional  development  without  the  purchase  of  more  land. 

Howe\-cr,  the  Michigan  Outdoor  lU'creation  Plan  jn-oposes  the  de\’elopment  of 
a small  amount  of  additional  camping  and  beach  facilities  at  Holland  State 
Park.  It  also  proposes  the  acc|uisition  of  additional  land  at  the  Holhmd  Park, 
but  this  park  can  be  I'xpanded  only  to  a small  extent.  Also,  because  of  ex- 
tremely crowded  conditions,  the  Stati>  is  phmning  to  remove  all  etimping  from 
the  Grand  Haven  State  Park. 

The  approximately  1, 200-acre  Hoffniaster  Sttitc  Park  is  located  four  miles 
north  of  Grand  Haven  and  is  relatively  undevelopt'd.  A full  range  of  recrca 
tion  facilities  is  proposed  for  development  in  this  park  in  tiie  Michigan  Out- 
door Recreation  Plan. 

The  new  Sleepy  Hollow  State  Park  in  Clintcm  Countv,  near  Ltinsing,  will  con- 
ttiin  a lake  of  about  tOO  acres.  A full  range  of  recreation  facilitii's  is  being 
pltimu’d  for  this  park,  which  will  hc'lp  to  serve  an  area  that  is  now  greatly 
deficient  in  opportunities  for  recreation. 

(2)  Local  Parks.  Local  parks  include  those  recreation  facilities 
provided  by  county,  city,  tind  township  governmenttil  units.  They  pro\ide  a 
\ery  significant  part  of  the  local  ri’creationtil  opportunities,  ('specialh  for 
swimming  and  picnicking,  -lackson  and  Kent  Counties  and  the  cities  of  .lack- 
son,  Lansing,  ttnd  Grttnd  Rapids  have  pro\idcd  most  I'f  the  loctil  facilitic'S  iit 


this  basin.  Many  of  them  provide  aecess  to  water  in  lakes  and  streams. 

Most  of  these  parks  are  dexeloped  relatively  intensively;  however,  a num- 
ber of  them  could  accommodate  additional  picnicking  facilities  and  several 
of  the  larger  ones  have  sufficient  space  for  camping  facilities. 

(;1)  Ltikes.  Inland  lakes  and  Lake  Micliigan  beaches  form  the  base 
for  the  existing  supply  of  water  surface  available  for  public  use.  Public  ac- 
cess on  107  lakes  larger  than  40  acres  in  size  and  12  lakes  between  20  and 
10  acres  in  size  provide  ntore  than  24,000  acres  of  water  surface  for  public 
use.  These  lakes  are  used  hea\il\  on  summer  weekends  and  holidays,  but 
use  during  the  week  is  much  lighter.  According  to  the  State  of  Michigan, 
most  of  these  lakes  have  very  little  potential  for  the  development  of  addition- 
al recreational  facilities.  However,  those  lakes  that  do  have  significant 
potential  should  be  developed  to  their  maximum  capacity.  If  additional 
acreages  of  land  along  the  shorelines  of  these  lakes  were  acquired,  they 
could  provide  increased  opportunities  for  swimming,  fishing,  camping, 
picnicking,  and  other  water-oriented  activities.  The  application  of  time 
zoning  and  other  management  techniques  could  increase  opportiuiities  for 
Itoating.  See  Table  13  for  a summary  of  lakes  until  public  access. 

TABLE  13 

Water-Surface  Area  in  Lakes 
With  Public  Access 

Lakes  of  lb  Lakes  between  20 

Subarea acres  in  size  and  40  acres  in  size 


No.  of  Lakes 

Total  Acres 

No. of  Lakes 

Total  : 

Jackson 

2S 

5,900 

1 

34 

Lansing 

3 

718 

1 

27 

West  Central 

.aO 

12,038 

4 

121 

Grand  Ranids 

20 

5 , 02  7 

t; 

153 

Northeast 

0 

0 

(1 

£ 

Total 

107 

24,239 

12 

3 3 5 

•A  number  of  existing  natural  lakes  more  than  40  acres  in  size  and  not  ii  .u 
included  in  the  existing  supply  because  of  lack  of  public  access  haw  sub- 
stantial potential  for  recreational  development , These  lakes  rangi  up  t<  m<>i  t 
than  .lOO  acres  in  size.  The  total  area  of  water  surface  in  the  ! 10  lakes 
larger  than  40  acres  without  public  access  is  more  than  IT.miO  acres.  Ine  i 
lakes  are  concentrated  chiefly  in  the  Jackson,  West  Central,  and  iH-and  P.p-d 
Subareas.  Tlu'  shorelines  of  most  of  these  lakes  are  heavih'  dc',  lop,  •; 
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private  cotiajios  and  residences,  and  they  are  used  intensively'  l)y  the  owners 
and  liieir  friends.  While  many  of  ihem  may  not  be  suitable  for  development 
for  pulilic  use,  those  that  are  suitable  should  represent  a significant  quantitv 
of  water  surface  that  could  be  utilized  to  tlic  extent  of  its  capacity.  If  a suf- 
ficient acreage  of  access  land  can  be  acquired  on  lakes  with  develo()ahle  pM-.  n 
tial,  tliese  lands,  together  with  the  water  surface,  have  tlu>  capaci'v  to  pi'o 
vide  significant  opportunities  for  boating,  water  skiing,  lishing,  and  related 
activities. 


There  are  I til  lakes  ranging  from  20  to  10  acres  in  size  and  comprising  a 
ttdal  of  about  1,100  acres  in  the  11  counties  in  the  basin.  Practically  all  ot 
these  lakes  are  in  private  ownership,  and  the  shores  of  nianv  of  them  have 
been  lu'avily  developed  with  summer  and  permanent  type  residences.  They 
were  not  included  in  potential  supply  tx'cause  the  cost  of  acquiring  puldic 
access  would  be  very  high  per  unit  area  of  water  surface.  However,  in  some 
insttinces,  these  small  lakes  can  provide  limited  potential  for  the  develop- 
ment of  swimming,  picnicking,  camping,  boating  with  small  motors,  and 
related  facilities  for  local  use. 

■Most  of  these  lakes  are  now  used  by  the  abuting  property  owmers  and  they 
provide  recreational  opportunities  to  those  who  have  access  to  them.  Most 
of  this  activity  is  limited  to  boating  and  fishing.  Much  of  the  shorelines  on 
many  of  these  lakes  has  been  developed  with  summer  or  permanent  type 
residences,  thus,  acquisition  of  sizeable  tracts  of  land  for  recreational 
dev 'Topment  would  be  difficult.  The  State  of  Michigan  is  continuing  to  pro- 
vide pulvlie  access  on  some  of  these  lakes  as  funds  Itecome  available.  See 
Tabu  11  for  summarv  of  lakes  without  public  access. 

Table  M 

Water-Surface  Area  in  Lakes 
Without  Public  Access 


Lakes  over  10  Lakes  between  20 


Suliarea 

acres  in 

and  10  ae 

rrs  in  size 

No.  of  Lakes 

Total  Acj'cs 

.No.  of  Lakes 

Total  .A.cres 

•lackson 

24 

2,  088 

2!) 

782 

Lansing 

12 

1,075 

11 

280 

West  Central 

51 

5,  080 

00 

1 . 020 

(Irand  ifapids 

50 

5,  771 

2 7 

OsO 

■N'ortlu'ast 

12 

1,185 

12 

__2_rw 

Total 

11!) 

. i7,;u)0 

I'.l 

1,222 

.I-f).'! 


t,ak(>  Mic'hi<;an  rcprosonts  a vast  i-xpansc  ol  water  siirl'ace  with  potiaitial  loi- 
I'l'i'ia'atioiuil  use,  l)ut  certain  I'aelors  limit  its  capacity  lor  that  use.  'I'he  watci- 
suriace  is  commonly  I'oujth  and  does  not  pro\ide  an  ideal  situation  for  ilie  opei  - 
ation  ol  small  boats  either  for  boating  or  for  water  skiing.  According  lo  the 
Michigan  Department  of  Natural  Resources,  small  boats  can  operate  on  Lake 
Michigan  onl\  about  one  day  out  of  four. 

i'lu'  shoreline  has  mile  after  mile  of  excellent  sand  lu'aches  which,  uhere 
there  is  public  access,  are  used  intensively  when  weather  conditions  are 
ia\orable.  Lake  Michigan  beaches  are  closed  about  one  da\’  out  of  three 
during  the  summer  recreation  season  because  of  undertow.  Xorthwesterls 
to  northerh  winds  bring  cold  waters  southward  along  the  Michigan  shoj-e  oti 
main  other  davs  during  the  summer  which  limits  actual  swimming.  Ilow- 
iner,  man\'  people  sunbathe  on  the  beaches  when  swimming  conditions  are 
unfa\  o ruble. 

1-U  Rivers.  The  major  streams  and  related  lands  comprise  a not- 
able' ri'souree  which  is  worth\'  of  consideration  in  a study  where  consider- 
ation must  be  given  to  the  potential  of  all  a\ailable  resource's.  In  sonu' 
specific  instance's,  oi)timum  de\elopment  could  be'  dire'e-teel  towteid  the  pres- 
e'r\;ition  ol  the  natural  beauty  e>f  the  stream  and  its  surre)uneiing  lanelse'upe'. 

The'  Grand  Ri\er  be'twee'ii  Lake  Michigan  and  Lansing,  is  about  1 r>U  ri\e'i- 
mile's  in  length;  about  110  mile's  ol  this  teital  lie'  be'twe'C'n  Granel  Rapids  ;>nel 
Lansing.  The  width  of  the'  stre'am  \ai'ie'S  freim  SOO  lee't  in  its  lenver  re'aclw's 
te)  about  lot)  le'et  neai'  Lansing.  The  floeieijilain  range's  freim  eiiu'-ejua rte'r  te> 
thre'c-eiuarters  of  a mile  in  w idth.  In  most  places  be'twe'e'ii  Granel  Rapiels 
anel  Lansing,  the'  \alle'\  walls  rise  MU)  fe'e't  eii-  meire'  aliene'  the-  lleioelplain 
anei  lu  eiffer  ;i  larie'tv  eif  sce'iiic  v ie'Ws. 

The  rive'f  e'hannel  abei\e'  Granel  Rapids  normall\'  flows  from  lito  to  ne-arlx 
oiio  feet  in  width,  but  in  many  places  the  depth  of  flow  is  relativeU  shallow. 
Assuming  an  average  wieJth  eif  200  fee't,  this  segment  of  the  rive'r  has  2-1 
acres  eif  surface-  watew  per  mile  of  U'ngth  or  approximate'ly  2,000  acres  eif 
water  surface'  betwe'cn  Lansing  and  Grand  Rapids.  .Assuming  an  ai'crage 
width  of  .')00  fe  be'low  Grand  Rapiels,  the  surface  areti  eif  the'  river  wtiuld 
amount  tei  abeiut  00  ae'ie-s  [K'r  mile'  of  length  or  a total  surfaee'  area  ol  abeiut 
2,  loo  acre's  betwe-e-n  Gi'tinei  Raiiids  and  Granel  Haven.  Thus,  ne'arlv  .i,000 
acre's  eif  wate-r  sui  ftu-e  are'  available'  for  use  on  the  Grand  River  alone.  With 
the*  instill lation  ol  ni'e-ess;irv  se'wage  tre'.'itment  facilities  at  -laclvsein,  Lansing, 
Gi'.'inei  Rapiels,  anel  s<-ecral  of  the'  smaller  communities , the-se  wtite-rs  e-oulei 
be  ol  ri'lative'h  high  rjualitv  and  e'enilel  be-  ve-rv  attractive'  for  recrcatifin  use', 
Ilowe've'i',  lliie'tu.'itions  in  sfre'.'im  fleiw,  which  is  usuallv  low  in  late'  summe'r 
and  fall,  e-ould  substantiallv  limit  this  peite'ntial.  On  the  otlu'r  htenel,  supple'- 
me'iittitiein  ol  stn-jim  flow  through  the'  use’  eif  store'ei  water  for  low-flow  aug- 
me-ntatiein  could  stabiliye-  Hows  and  be-ne’l'il  the’  recreation  peite’ntial. 
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tMlu'i'  major  streams  Dial  ha\t>  sulj.-^latUial  poicatial  for  tiu-  (lt‘\c’lopmt'ni  of 
rocro.'ition  opportunitH's  iiicludo  the  Kof^uo,  Tliornapplo,  Flat,  LookingKla^’S , 
and  Itt’d  (’odar  No  attempt  was  made  to  ('stimato  the  snrlaee  w.atei' 

aivas  in  ilu>  iisalile  (xirtions  of  these  streams. 

Inade(|uate  aeeess  on  all  of  these  streams  limits  use*  bv  the  public.  These 
streams  and  their  relatc'd  floodplains  could  sup))lv  substantial  adilitioual 
opportunitii's  for  the  dexelopmenl  of  all  l\pes  of  recreational  activities,  es- 
pecialh  picnicking;',  camping;,  boatint;,  lishing,  hikin;;,  nature  walks,  <'tc. 
rhe\  could  Ik'  ('speciallv  cffecti\'c  in  pro\idins;'  space  for  reci'cational  develop- 
’'lent  in  and  lu'ar  urban  areas.  TIk*  State'  of  Michigan  is  conlinuinf;  to  pro- 
\'idc'  additional  public  acet'ss  sites  as  funds  pt'rmit.  The  development  of  these 
1''  so.iri'i's.  unli'ss  thev  have  ”reater  value  as  natural  areas,  could  prm'ide 
inti'i’t'sting  lu'u  opportunities  for  outdoor  recreation  alon*;  frc'e-flou inp; 
waters. 


(.'))  Private  nevelofjment . .Kt  the  present  time,  the  pri\at(>  sector 
pro\  ides  a \'er\  significant  anmunt  of  opportunities  foi-  campin;;  and  hunting 
togetlu'r  with  a small  amount  for  swimniing,  boating,  fishing,  picnicking,  and 
miscellaneous  activities.  Tlu'  pri\atc  sector  could  pro\id<'  an  additional  sub- 
stantial amount  of  recreational  oiifiortunities  in  camping  and  picnicking. 

Where  a landowner  has  access  on  a suitable  lak(>.  he  could  pro\ide  oppor- 
tunities foi-  swimming,  boating,  and  fishing  also.  Ilow(>\'er,  manv  people  do 
not  want  to  c>wn  or  manage  swimming  beaches  because  of  ihi  problem  of  pro- 
\iding  ade(|uate  protection  to  swinmiers  and  th<'  high  cost  of  liabilit\'  insui'- 
ance.  The  cost  of  developing  a recreation  facilits'  with  \ariefl  opportunities 
is  (|uiie  high,  and  this  factor  eliminatc's  most  land  (iwnc'rs  from  I'nlt'iing  the 
rt'creation  fielri.  F\erv  effort  to  encoui'age  the  de\'elopment  of  recreational 
opporturiities  b\-  the  pri\ate  sector  should  be  explored,  and  obstai-les  should 
be  r(.'moved  wherever  it  is  feasible  to  do  so. 

(<i)  Other  Potentials.  Since'  the  area  to  the  iioiTh  of  this  basin  has 
much  lowt'r  ('oncentrations  of  population  and  lii's  sonu'what  larthe'r  reiriovi'd 
fi'om  large  mc'tropolitan  areas,  re'source’s  to  llu'  north  could  lu'  ek'\ e1o|)t'<i  to 
accommoriate  a portion  of  that  fiemaiTi  deri\'t'fl  fi’oni  overnight  or  wceke'nd 
use  and  allocatc'd  to  the'  (Iranei  River  Pasin.  There'  are  subst.antial  amounts 
of  re’source's  to  the'  north  of  this  basin  that  have'  sigiiificant  pote'iitial  to  ac- 
cornmoelate'  swimming,  cani[Mng,  picnicking,  anei  ollu'r  re'late'd  w ate'i'-orierite'd 
aclivitie'S. 


b.  Capacity  of  Pole'ntial  neve'_l(ipme'nt.  N'e'w  facilities  to  satisfx'  the'  t've'r- 
ine'i’e'.asing  de'iTiand  for  recre'at ional  oiipeu'tunitie'S  can  be'  e-onstructe'el  around 
S('\'eral  txpe'S  of  water  resource'  d('\e'lo|)me'nt.  The’se'  incluele'  ne'w  parks  on 
existing  lake's  or  on  new  impeiuneinie'nis  consti'ucted  b\  leical  eu'  Slate' 


interests,  new  recreation  areas  on  the  floodplains  of  major  streams , and 
new  recreation  areas  on  Corps  of  Enf^ineers  and  Soil  Conser\ation  Service 
multipurpose  reservoirs . 

(1)  State  Parks.  The  State  of  Michigan  is  developing  a new  Staie 
park.  Sleepy  Hollow  , on  an  impoundment  of  about  100  acres  in  Clinton  County 
in  the  Lansing  Suliarea.  This  park  will  provide  a lull  range  ol  recreation 
i)pportunities  on  an  area  of  a!)out  2,700  acres  of  land.  It  will  service  the 
iia.\  -use  needs  of  the  Lansing  area  and  the  overnight  and  wi'ekend  needs  ot 
recreationists  within  125  miles  of  it.  The  initially  planned  lacilities  are 
included  in  programmt'd  supply.  However,  this  park  will  have  the  capacity 
for  the  development  of  sul)stantial  additional  recreational  facilities  to  help 
satisfy  future  needs. 

-Another  small  reservoir.  Bear  Creek  or  Soil  Conservation  Service  site  100, 
is  proposi'd  for  construction  in  western  Shiawasee  County  about  five  miles 
east  of  Sleepy  Hollow  State  Park.  This  site  is  included  in  the  work  plan  for 
the  Upper  Maple  River  Watershed  Program  and  would  contain  about  280 
acres  of  water  surface.  It  is  proposed  to  l)e  developed  for  camping,  fishing, 
boating,  picnicking,  and  other  similar  activities. 

The  planned  Ionia  Recreation  Area,  located  on  thi'  Grand  River  in  Ionia  County 
in  the  West  Central  Suliarea,  will  contain  about  2,700  acres  including  a water 
surface  of  about  85  acres.  This  area  has  about  four  miles  of  frontage  on  tlie 
st)uth  bank  of  the  Grand  River  just  west  of  the  City  ol  Ionia.  A full  range  of 
dav-use,  weekend,  and  winter  sports  facilities  is  being  planned  toi'  this  area. 

It  will  service  the  Grand  R.apids  and  Lansing  Sul)areas  and  ollwr  areas  to  tlie 
north.  While  most  of  the  planned  facilities  were  includeii  in  programmed 
supply,  this  area  can  support  extensive  additional  development. 

The  proposed  Newaygo  State  Park  will  be  located  on  tlu'  Hardee  Dam  Rese-rvoii' 
on  the  Muskt'gon  River  in  Newaygo  County.  This  park  will  lie  just  outside  of 
till'  Grand  River  Basin,  but  it  will  provide  sulistantial  opportuni' les  for  tx'ople 
living  within  ihe  basin,  especially  tlie  Grand  Jiapids  Sui)area.  This  [)ark  will 
contain  about  !)()<  acres  of  land.  It  will  be  developed  primarily  for  camping, 
fishing,  l)oating,  and  closely  related  activities. 

The  new  Hoffmaster  State  Park  is  located  on  Lake  Michigan  in  Muskegon 
County  near  the  Ottowa  County  line.  This  park  contains  about  1,200  acres 
of  land  and  w^'ll  provide  a variety  of  recreational  activities.  Howcw  r.  it 
will  not  ju'ovide  facilities  for  boating  and  water  skiing  bi'cause  of  ad\  t rsi> 
conditions  on  Lak(>  Michigan.  This  park  will  need  to  l>e  managtd  -ailli  care 
since  much  ot  its  landscape  consists  of  steep,  very  fragile  lake-front  dune>,. 
P'acilities  will  need  to  be  planned  to  route  pedestrian  traffic  o\er  those  areas 
not  susceptible  to  severe  damagi'.  'I’his  park  will  provide  rec'-eatioi  al 
opportunities  for  people  primarily  fi-om  the  Grand  Rapids  and  Wes'  Central 
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Siibai’eas  and  other  nearby  areas.  The  initially  planned  facilities  are  included 
in  programmed  supplw  However,  this  area  can  provide  space  for  moderately 
large  quantities  of  additional  recreational  facilities. 

(2)  Valley  Preserves.  The  floodplains  and  related  lands  along  the 
major  streams  in  this  basin  provide  an  excellent  base  for  the  development  of 
recreational  opportunities.  These  lands  have  lieen  plagued  by  recurring 
floods  down  through  the  years  as  man  has  sought  to  utilize  them  to  his  advan- 
tage. The  development  of  such  lands  for  recreational  uses  can  be  compatible 
with  their  retention  as  floodways  during  periods  of  high  water  flows. 

Most  cities  of  any  size  in  this  basin  are  located  on  the  floodplains  of  major 
streams.  Therefore,  the  development  of  floodplains  and  closely  related  lands 
as  major  recreational  complexes  could  place  recreational  opportunities  closer 
to  people  in  urban  areas  than  any  other  feasible  alternative.  Over  a period 
of  time, some  of  these  recreation  areas  could  be  extended  entirely  through 
urban  a -eas  adding  substantial  aesthetic  attractiveness  to  the  urban  center 
as  well  as  providing  recreational  opportunities. 

As  the  needs  increase  in  the  years  to  come,  these  valley  preserves  eould  be 
extended  upstream  and  downstream  from  urban  areas  to  eventuallv  coalesce 
into  a continuous  system  of  recreation  complexes  along  the  major  streams. 
These  areas  should  encompass  all  of  the  floodplains  and  as  much  of  the  ariia- 
cent  lands  as  would  be  needed  to  provide  a manageable  and  serviceable  f - 
creation  unit  or  units.  Certainly,  they  should  include  much  of  the  steep, 
sloping  lands  adjacent  to  the  floodplains  to  protect  them  from  incompatible 
development  and  to  provide  lookouts  and  scenic  vistas  for  the  recreaiiomsi. 
Insofar  as  possible  and  practical,  the  Ixuindaries  should  follow  established 
features  such  as  highways  and  property  lines. 

Much  of  these  areas  should  l)e  acquired  in  fee  simple  to  provide  necessarv 
space  for  the  development  of  recreational  opportunities.  In  areas  whnre 
agriculture  is  a dominant  use  of  the  floodplain,  either  effective  zoning 
measures  could  be  applied  or  c-asements  could  be  acquired  on  such  land,  thus 
permitting  them  to  remain  in  existing  uses.  Where  easements  art'  u«<'(l, 

Ihev  should  contain  options  to  purchase  or  ri'strictive  covenants  pi'ohibiting 
detrimental  uses  when  adverse  changes  in  use  become  imminent.  Agriculiural 
and  other  compatible  uses  would  add  varietv  to  the  landscapt'  for  the  ust'i-s. 

The  valley  preserve  system  could  .support  a rather  broad  range  of  recrea- 
tional activities  in  a wide  range  of  settings.  Swimming  could  lie  developed 
at  locations  having  suitable  stream  bank  slopes,  bottom  conditions,  and 
water  quality.  Groins  and  low  head  dams  could  he  used  to  develop  such 
areas.  Where  swimming  cannot  be  developed  directly  in  the  stream,  swim- 
ming facilities  could  be  developed  adjacent  to  the  stream  using  water  from 
it.  The  ixvtential  for  the  development  of  swimming  opportunities  are  marv. 


r 


Nearly  5,000  acres  of  water  are  available  for  boating  and  fishing  in  the  Grand 
River  lietween  Lansing  and  Lake  Michigan.  In  its  present  state,  much  of  this 
uater  would  not  be  usable  for  large  powerboats  or  water  skiers  because  of  in- 
sufficient depth.  However,  the  construction  of  lowhead  dams  could  substan- 
tially increase  the  usability  of  these  waters  by  boaters  and  fishermen.  Fallen 
trees,  snags,  and  other  debris  hazardous  to  boaters  should  be  removed  period- 
ically to  permit  maximum  utilization  of  the  water  surface. 

Camping  and  picnicking  facilities  could  be  developed  on  any  well  drained  lands 
not  subject  to  frequent  flooding.  Such  areas  could  be  developed  on  suitalde 
areas  in  the  valley  or  on  high  lands  overlooking  the  valley  to  provide  a wide 
variety  of  opportunitif  s to  recrcationists.  Some  lower  segments  of  smaller 
tributary  streams  could  be  used  effectively  to  provide  camping  areas  some- 
what removed  from  the  main  stream  of  traffic. 

The  valley  preserve  concept  is  well  adapted  for  the  development  of  a trail 
- stem  for  hiking,  nature  walking,  bicycling,  horseback  riding,  and  similar 
compatible  activities.  Snowmobiling  could  be  permitted  on  portions  of  this 
trail  system  during  winter  months.  Such  a trail  system  could  be  tied  into 
tlu‘  North  Country  Trail  and  other  local  trail  systems. 

Tlie  acquisition  of  extensive  areas  of  land  along  the  major  streams  would  pro- 
vide substantial  opportunities  for  fishing  and  hunting.  Where  State  game 
areas  lie  adjacent  to  major  tributary  streams,  the  valle.v  preserve  should  be 
extended  to  the  boundaries  of  sucii  areas. 

Where  the  valley  areas  are  suitable  for  such  development,  scenic  liighwa\‘s 
could  ultimatelN’  be  developed  for  the  public.  However,  such  highways  should 
tiot  be  developed  at  the  expense  of  other  higher  priority  recrcationists.  they 
should  be  installed  only  where  they  would  be  compatible  with  other  reciaa- 
tional  activities. 

The  development  of  a valley  preserve  system  on  the  Grand  River  and  its 
principal  ti  ibutaries  would  greatly  reduce  flood  damages  in  future  > ears  liy 
prohibiting  the  development  of  such  lands  for  uses  subject  to  flood  damage. 
Proper  planning  and  construction  of  recreational  facilities  would  kiu'p  flood 
damages  to  a minimum.  This  system  would  provide  open  space  to  urban 
ari'as  by  prohibiting  new  de\clopment  on  floodplains,  and  over  a long  (leriod 
of  time,  eliminate  existing  development  in  such  areas. 

(D)  Evaluation  of  Sites  for  Reservoirs.  The  Corps  of  Engineei  ^ pro- 
vided a total  of  70  sites  for  study  of  their  recreational  potential.  total  of 
152  sites  was  received  from  the  Soil  Conservation  Service  for  study.  The 
physical  quality  of  each  potential  site  was  measured  in  tj'rms  of  present  land 
and  water  features,  and  the  character  that  Vach  site  would  assurin'  if  it  were 
develo[K‘d. 
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Fivt>  liroad  fa.  iurs  were  coir  .Jertd  to  be  essential  in  the  rating  of  proposed 
resertoir  sites  for  :lieir  value  for  recreation.  They  include;  (1)  capacity 
of  the  site  to  satisfy  the  needs  of  people;  (2)  facility  development  possibilities; 

(2)  variety  of  recreational  opportunities  available;  (4)  size  and  quality  of  the 
pool;  and  (5)  aesthetic  qualities. 

Facility  development  possibilities  include  the  potential  for  the  development  of 
quality  facilities  for  a variety  of  activities  in  at  least  one  area  next  to  the  shore. 

The  variety  of  recreational  opportunities  available  includes  the  potential  for 
the  development  of  an  adequate  mix  of  water-dependent  and  water-enhanced 
activities  in  one  or  more  areas.  The  site  should  provide  good  opportunity 
for  boating  and  swimming. 

Size  and  quality  of  pool  refers  to  the  surface  area,  depth,  and  drawdown,  and 
quality  water  during  the  summer  recreation  period.  Where  facilities  for 
powerboating  and  water  skiing  are  developed,  the  pool  must  be  of  sufficient 
size  and  configuration  to  permit  safe  engagement  in  such  activities  and  to 
provide  adequate  safety  standards  to  preserve  shorelines  from  erosion  by 
uave  action  and  protect  near-shore  activities  from  danger.  The  pool  should 
have  a minimum  depth  of  about  20  feet  in  the  deeper  areas,  and  well  over 
one-half  of  its  total  area  should  have  depths  of  five  feet  or  more.  There 
should  be  sufficient  inflow  over  e\aporation  and  outflow  during  the  summer 
to  keep  drawdov\Ti  to  a maximum  of  two  feet  or  less.  Consideration  was 
given  to  the  nature  of  bank  slopes  in  areas  that  might  be  developed  for 
bathing  beaches. 

The  area  around  the  proposed  site  should  have  sufficient  relief  to  produce  an 
aesthetically  pleasing  setting  for  recreation.  There  should  l>e  no  environ- 
mental disturbances,  such  as  junkyards , dumps,  quarries,  etc.,  that  would 
detract  from  a quality  recreational  setting. 

The  existence  of  extensive  development  of  housing,  railroads,  and  major 
highways  can  easily  raise  the  cost  of  development  of  a reservoir  and  related 
recreation  areas  beyond  the  point  of  economic  feasibility. 

A total  of  32  reservoir  sites  have  been  identified  as  having  significant  recrea- 
tional potential.  They  are  listed  in  Table  15  and  located  on  Plate  22.  They 
consist  only  of  those  areas  where  quality  recreational  facilitief  can  be  effec- 
tively developed.  These  sites  were  selected  from  those  being  studied  by 
the  Corps  of  Engineers  and  the  Soil  Conservation  Service. 

Several  sites  included  in  this  group  were  listed  at  less  than  maximum 
developable  potential  because  of  the  long  period  of  time  required  for  them  to 
fill.  All  sites  having  a potential  storage  capacity  of  more  than  20  inches  of 
run  off  from  the  drainage  area  abov^  it  were  reduced  to  that  capacity  equiva- 
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RESERVOm  SITES  HAVING  GREATEST 


POTENTIAL  FOR  RECREATION 

Site 

Eleva- 

Water 

Subarea 

County 

Site 

Number 

tion 

Acres 

Jackson 

Jackson 

Liberty  (Coe, SCS)* 

10 

1,020 

510 

Sandstone  Creek  (COE) 

62 

950 

7,460 

Western  Creek  (SCS) 

131 

920 

500 

Lansing 

Eaton 

Shanty  Brook  (COE, SCS) 

35 

860 

570 

Lacey  Creek  (COE, SCS) 

37 

860 

1,710 

No  Name  (SCS) 

180 

875 

300 

Ingham 

Doan  Creek  (COE) 

59 

900 

2,  700 

Columbia  Creek  (SCS) 

144 

890 

400 

West  Central 

Barry 

Irving  (COE) 

28 

760 

550 

Cedar  Creek  (COE) 

30 

880 

2,540 

No  Name  (COE) 

Glass  Creek  No.  2(COE, 

31 

890 

430 

SCS) 

71 

840 

1,610 

Bassett  Creek  (SCS) 

207 

740 

300 

Ionia 

Lyons  (COE) 

1 

710 

3, 100 

Duck  Creek  (COE,  SCS) 

25 

820 

940 

Prairie  Creek  (COE) 

42 

750 

1,820 

Dickerson  (COE) 

50 

800 

990 

Portland  (COE) 

51 

760 

3,230 

Prayer  Creek  (SCS) 

222 

820 

190 

Bellamy  Creek  (SCS) 

236 

740 

350 

Sessions  Creek  (SCS) 

239 

720 

220 

Montcalm 

Upper  Flat  (COE) 

39 

850 

1,920 

Fish  Creek  (COE) 

4 7A 

750 

3,200 

Grand  Rapids 

Kent 

Rockford  (COE) 

19 

740 

5,400 

Lower  Flat  (COE) 

38 

750 

2,020 

Alaska  (COE) 

65 

720 

2,690 

Cedar  Creek  (SCS) 

270 

800 

800 

No  Name  (SCS) 

278A 

830 

500 

Bear  Creek  (SCS) 

21 

734 

400 

Ottawa 

Sand  Creek  (COE) 

74 

660 

1,470 

Northeast 

Shiawasee 

Bear  Creek  (SCS) 

109 

761 

280 

Lookingglass  River  (SCS) 

149 

870 

400 

Grub  Creek  (SCS) 

148 

870 

530 

TOTALS 

33  sites 

50,030 

*COE  --  Corps  of  Engineers 
SCS  --  Soil  Conservation  Service 


ItL 


J-61 


lent  to  permit  the  impoundment  to  fill  within  three  year'j.  It  is  reasonable 
to  expect  that  impoundments  with  longer  peritxl  of  fill  lime  will  be  subject 
to  excessive  water  level  fluctuation. 

Insofar  as  possible,  some  of  the  33  selected  sites  were  located  near  urban 
centers.  However,  the  I.ansing  and  Northeast  Sul)areas  are  composed  of 
relatively  flat  land  with  very  few  gocxl  reservoir  sites  availaldi-.  Conse- 
quently, even  though  net'ds  are  substantial  in  these  areas,  there  were  only 
very  limited  numbers  of  sites  from  which  to  select,  and  ol  itu'se,  onl\  a 
very  few  have  significant  de\elopabl<>  recreation  pottmtial. 

Many  of  the  smaller  sites  being  studied  b\  tlu-  Soil  Conseiwation  Service  have 
the  capacitv  to  meet  ;i  substantial  amount  >f  need-^  bu'  all  I'eereational  acti- 
vities except  water  skiing  and  (>o\\ei  I'oatirg  See  IMa'e  3 1.  Some  of  these 
small  reservoirs,  if  the\  are  de\elope<l,  should  i t m.inageti  exciusiveU' 
for  canoeing,  boats  with  \ery  limited  lior--i  p'Wi c,  and  ri  latod  land-bas(*d 
activities  to  pro\ide  opportunities  for  Iho  w • • i..o\  (juioi  relaxation  on 
or  near  the  water. 


Plate  24 — lakci  can  piovuic  pleasant  icff-otai  V’t  ccmping, 
p<cncchlng,  iuHtmoig,  and  otiiQl  activitiei.  (Photo  courtesy  of 
U.S.D.A.,  Soil  Conservation  Service) 
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Several  proposed  sites  in  the  basin  have  potential  for  good  recreational  develop- 
ment, but  they  were  not  included  in  the  above  group.  Two  of  thi'se  sites,  Alder 
Creek  and  Millet,  have  lieen  preempted  by  residential  development  and  their 
acquisition  would  be  costly.  They  lie  in  the  Lansing  Subarea,  an  area  of  great 
need.  The  Highbanks  site,  lying  on  the  West  Central  Subarea  and  having  signi- 
ficant recreational  potential,  could  be  developed  with  alxiut  1,500  acres  of  sur- 
face water.  However,  this  site  has  some  high  quality  suliurban  development 
under  construction  in  the  vicinity  of  Bristol  and  Long  Lakes  which  would  be  in- 
undated if  the  site  were  developed.  The  lower  Coldwater  site  has  excellent 
potential  for  an  impoundment  and  recreational  development.  However,  the 
Coldwater  Ri\’er,  one  of  the  few  streams  uith  considerable  aesthetic  qualities 
remaining  in  the  basin,  flows  through  this  vallev.  It  is  believed  that  this 
stream  should  be  preserved  in  its  natural  state  for  its  aesthetic  (lualities. 

Other  proposed  sites  in  this  basin  would  have  some  potential  for  recreational 
development,  but  they  have  been  ruled  out  for  various  reasons  such  as  (1)  im- 
poundments with  considerable  shallow  water,  (2)  sites  with  much  flat  land  with 
limited  recreational  potential  adjacent  to  them,  (.‘H  sites  uith  viu'y  steep 
side  slopes,  and  (4)  sites  that  have  been  preempted  for  other  uses. 

With  the  rapid  rise  in  unsatisfied  demands  and  with  at  least  ten  vears  of  lead 
time  required  for  the  planning  and  construction  of  a facility,  if  is  extremeh 
doubtful  that  the  needs  can  lie  satisfied  within  the  basin  by  the  \ear  1980. 

B\  the  year  2020,  the  projected  demand  for  surface  water  for  boating  and  water 
skiing  is  estimated  to  be  232,000  gross  acres.  This  acreage  is  more  than  six 
percent  of  the  total  area  of  the  watershed.  The  existing  supply  of  39,000  acres 
of  surface  water  and  the  programmed  development  of  500  acres  uill  leave  an 
unsatisfied  demand  for  the  development  of  nearly  200,000  acres  of  surface 
water  by  the  year  2020.  Needs  for  swimming  and  land-based  activities  can  Ix' 
satisfied  on  limited  areas  of  water  surface. 

There  may  be  some  potential  for  canoeing  and  boating  on  rivers  downstream  from 
flood  control  reservoirs  as  excess  water  is  released  from  these  impoundments 
in  the  fall  of  the  year  in  preparation  for  the  storage  of  flocxl  flows  during  the 
winter  and  spring  months.  If  such  waters  are  released  in  a manner  to  provide 
substantial  stream  flows  on  weekends  in  the  fall,  it  is  believed  that  boaters  and 
canoeists  can  derive  significant  benefits  from  such  releases, 

(4)  Evaluation  of  Land  for  Hecreation.  Criteria  for  evaluating  the  char- 
acter of  land  for  recreational  use  adjacent  to  potential  reservoirs  included  the 
amount  and  location  of  existing  forest  cover;  suitability  of  relief  and  soils  for 
recreational  development  and  use;  and  the  present  extent  of  development,  in- 
cluding such  factors  as  railroads,  sulxlivislons , and  major  highways.  The 
presence  of  trees  add  immeasurably  to  the  quality  of  a recreation  site.  Their 
shade  and  aesthetic  qualities,  as  illustrated  in  Plate  25,  are  almost  a neces- 
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Plato  J5 — '4j.t<vn  luxidicood}.  and  enhance  the  aeithetic  quafitie.i 

ofi  theie  XecAeatxcn  a’leab.  (Top  photo  courtesy  of  Michigan  Tourist 
Council:  Bottom  photo  courtesy  of  Michigan  Department  of  Natural 
Resources) 


sit\  for  pifiiickiiifi , (.■.•imimij;,  HiKkiHooing,  hikir.g,  <'tc.  In  some  proposed  res- 
ervoir sites,  pr.'ieticiilh'  all  exislinfj  lores!  etner  is  loeated  in  the  flood  plain 
and  would  Ite  destroyi'd  if  a reservoir  were  built.  With  no  forest  cover,  the 
polentittl  for  reert'ation  would  be  severely  lintited  on  such  sites  until  such  cover 
eould  be  restored. 

The  relief  shoukl  have  sufficient  sk)pe  to  add  charai-ter  to  the  ite.  Flat,  nearh 
level  land  over  lar^e  areas  can  be  monotonous  and  often  limits  the  opportunity 
for  the  development  of  (juality  recretition  areas.  However,  where  tracts  of 
nearby  level  land  are  interspersed  among  areas  of  rolling  relief,  they  can  be 
used  ver\  cd'feetively  for  the  development  of  recreational  facilities.  There 
should  be  a sufficitmt  extent  of  land  that  is  not  too  steep  to  permit  the  efficient 
devt'k'pment  rd'  intensive  use  areas. 

The  character  of  soils  plays  a vital  role  in  the  efficient  d«'velopment  of  cjualily 
recreation  areas  Vet,  impermeable  soils  dry  sloulv  after  rains  and  do  not 
provide  a good  base  for  the  development  of  intensive  use  areas.  Drouth\ 
soils  do  not  support  a vigorous  growth  of  vegetation,  and  intensive  use  soon 
destroys  the  necessary  ground  cover  and  causes  destructive  erosion.  The 
range  of  characteristics  among  soils  in  this  btisin  is  cpiite  broad,  var\  ing  from 
\ery  sandy  soils  to  soils  with  rclativelv  high  contents  of  cla\ . 

I . Capability  of  Present  Program.  According  to  the  Outdoor  Recreation 
Plan  for  the  .Slate  of  Michigan,  the  State  plans  for  the  development  of  about  50u 
acres  of  water  surlace  by  1972.  Approximatelv  UH)  acres  of  this  amount  will 
lie  located  in  Sleepy  Hollow  State  Park  and  So  acres  will  be  in  Ihc  loniti  Recrea- 
tion Area  At  this  rate  of  development , the-  suppl\’  of  water  surlace  in  l!)so  will 
fall  short  of  demand  for  it  bv  lu'arly  lO.OOO  acres.  The  plan  indicati.  .~  ih;it  the 
State  is  considering  an  ticcelerated  progrtim  of  lake  developnu'nt,  Init  it  seems 
unliki'l'.’  that  the  State  can  begin  to  meet  the  grow  ing  dimitind  with  onl\  its  own 
efforts.  It  is  believed  that  the  State  cannot  and  will  not  meet  Ihc  need  for  land- 
based  and  water-based  facilities.  Therefore,  both  existing  and  new  lacilities 
w ill  lie  used  bewond  their  capacitv  and  will  suffer  deterioration  .as  a result  of 
such  heavv  usi-. 

According  lo  the  State  Recreation  Plan,  the  prt)gram  of  man\  local  units  of 
government  will  be-  (k'pendent  on  assistance  from  the  Slate  and  Federal  Cover:', 
ments  for  dt'velopment.  However,  there  will  continue  to  be  a lu'av'.  di  numd  on 
the  resourct's  ('f  local  governments. 

1 1.  FSTA HLISH M KNT  OF_GOALS_.  The  establishment  of  a si*t  of  gt^als  per- 
taining to  reert'ation  is  essential  before  a plan  is  formulated  for  any  protect. 
Coals  provide'  an  objective  or  objectives  to  be'  attained  In  following  the  plan  ol 
action.  The  goals  that  seem  to  be  most  impf'rtanl  to  the  citl7cns  of  this  basin 
include:  (11  an  adetjuate  supjily  of  surface  water  to  providi-  boaters,  water 
skif't's,  swimmers,  and  other  recreationisls  sufficit-nt  water  for  their  reason- 
able needs;  (2)  an  arietiuale  provision  of  on-shore  facilitit'S ; (h)  water  of  such 


ciuulity  th:it  full  body  contact  can  be  made  without  personal  risk;  (4)  stabilit>  of 
water  levels  in  sucli  manner  as  to  create  high  quality  recreational  experiences 
during  the  summer  season;  (5)  the  development  of  recreational  facilities  in  such 
a manner  that  recreationists  receive  a quality  experience;  (G)  the  location  of  thf> 
necessary  facilities  within  reasonable  travel  time  from  those  who  use  them;  and, 
(7)  coordination  of  recreation  programs  with  other  related  land  and  water  uses. 

ITi,  A L T E RN A T FV ES , Several  alternatives  were  available  for  consideration  in 
the  development  of  a recreation  plan  for  this  Basin.  They  included:  (1)  con- 
tinued expansion  of  existing  State  and  local  parks,  (2)  development  of  new  parks 
on  existing  lakes,  (li)  de\'elopment  of  new  parks  on  new  impoundments,  (4)  develop- 
ment of  new  parks  on  Lake  Michigan,  (5)  development  of  recreation  areas  along 
major  streams, ((>)  development  of  facilities  by  the  private  sector;  and,  (7)  trans- 
fer of  needs  to  areas  outside  of  the  basin. 

Some  of  the  existing  State  parks  have  little  or  no  room  for  expansion  on  existing 
land  holdings.  Acquisition  of  additional  land  would  be  ver>'  expensive,  espe- 
cially where  it  consists  of  lake  frontage  and  nearby  property  On  most  lakes, 
the  desirable  frontagi-s  have  been  platted  and  developed  for  cottagt-s  and  per- 
manent residences.  Other  State  parks  do  have  expansion  room,  but  their 
water  surface  is  being  utilized  to  its  full  extent;  thus,  development  of  addi- 
tional facilities  could  be  accomplished  onl\'  for  land-based  activities.  Several 
new  State  parks  have  substantial  undeveloped  space. 

Land  for  new  State  parks  could  be  acquired  and  developed  on  several  of  the 
larger  existing  lakes,  but  it  would  require  the  purchase  of  many  small  tracts 
of  residential  or  cottage  property  at  a very  great  cost.  These  lake'-  :irc  al- 
ready lieing  used  heavil\  for  boating,  fishing,  and,  to  some-  extent,  for  swim- 
ming f\v  abutting  and  nearby  property  holders.  Thus,  new  parks  dexeloped  on 
existing  lakes  could  pro\ide  additional  opportunities  for  land-based  activities 
.and  swimming,  Init  there  appears  to  be  only  limited  opportunitv  lor  the  develop- 
nient  of  additional  ojiportunities  tor  other  water-based  activities.  I",  anv  case, 
acquisition  of  a sufficient  area  of  land  would  be  very  high. 

There  is  substantial  optinrtunity  for  the  development  of  facilities  for  all  types 
of  recia'ational  activities  on  new  impoundments.  Such  impoundments  and  the 
adjacent  land  ,ar<  a could  be  d('\eloped  without  limitations  imposed  b>  inten- 
sive residential  development  pi-esent  on  most  existing  lakes. 

'I'he  shores  of  Ltike  Michigan  present  prolilems  somewhat  similar  'c  those 
found  on  existing  inland  lakes,  that  is,  the  shores  in  many  placi's  have  been 
developed  intensively  for  residential  use.  Thus,  the  State  finds  it  ciifficu't  to 
acfiuire  large'  trtict.s  ot  land  or.  the  lakeshores.  In  addition,  while  the  lake 
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pri'sc'nts  excollent  opportunities  for  s\\'imtriii'.g,  it  offers  very  limited  oppor- 
tunities for  boating,  water  skiing,  and  fishing  from  small  craft. 

Tlu'  floodplains  of  the  major  streams  in  the  basin  present  an  excellent  oppor- 
tunity to  extend  recreation  areas  close  to  urban  centers.  They  also  present 
the  potential  for  the  development  of  a wide  variety  of  activities,  although 
opportunities  for  boating  would  be  limited  to  smaller  boats.  Implementation 
of  the  valley  preserve  concept  appears  to  be  the  most  difficult  problem  to 
solve. 

riie  private  seetor  should  be  encouraged  to  develop  recreational  facilities, 
especially  for  land-based  activities,  in  areas  of  substantial  need.  The  private 
sector  cannot  be  expected  to  develop  water  surface  for  recreational  use,  ex- 
cept as  small  impoundments  are  developed  in  conjunction  \dth  residential  de- 
\elopment  or  for  pay  fishing.  However,  the  private  sector  could  provide  oppor- 
tunities for  camping,  picnicking,  and  swimming,  and,  to  a lesser  extent,  other 
relattKl  land-leased  aeti\ities. 

•Another  set  of  alternatives  need  to  be  considered  at  this  point.  The  task  of 
attempting  to  develop  water  surface  to  satisfy  needs  for  powerboating  and  water 
skiing  within  the  basin  by  the  year  of  2020  is  economicall\’  and  almost  physi- 
cally inspossiblc. 

Thereforo,  those  indieiduals  who  desire  to  participate  in  these  activities  will 
probabls  ha\e  to;  (1)  accept  much  lower  standards  for  space  than  those  used 
in  the  development  of  projected  needs  in  the  report.  (2)  spread  their  participa- 
tion in  such  activities  throughout  the  week.  (2)  seek  opportunities  to  satisfy 
llu'ir  desire  for  water-dependent  activities  on  facilities  located  outside  of  this 
watershed,  and  or  (4)  seek  the  satisfaction  of  their  desires  in  other  recrea- 
tioral  activities. 

rile  accejitance  of  lower  space  standards  would  increase  the  potential  for  bodilv 
injurv  and  conflict  with  other  water-bas<^d  activities,  hlxisting  and  planned 
areas  of  water  surface  hav'e  the  potential  to  satisfx  much  greater  quantities  of 
need  for  water-based  actiNdties,  if  such  areas  are  more  fully  utili7.Cfl  through- 
oul  the  week  rather  than  just  on  weekends. 

Hecrealionists  will  need  to  satisf\'  their  desires  for  outdoor  activities  in  some 
othc’r  type  of  activities.  At  this  time,  however,  it  would  be  only  conjecture 
to  attempt  to  determine  what  activities  might  be  used  as  substitutes.  Some  of 
the  needs  arising  from  '-eekena  use  could  be  transferred  to  areas  north  of 
the  basin  On  the  average,  about  37  percent  of  total  demand  in  the  basin  is 
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derived  trom  weekt'iid  use.  Many  lakes  within  125  miles  of  the  liasin  boundary 
are  already  heavily  used.  However,  there  are  numerous  opportunities  to 
develop  opportunities  for  eamping,  pienicking,  and  related  activities  along 
streams  in  the  State  and  National  forests. 

It).  PLAN'  OF  DE\'ELOP.MENT.  The  objective  of  recreation  planning  is  to 
pro\ide  the  pultlie  with  sufficient  usable  water  and  related  land-l)as(“d  recrea- 
tional facilities  to  reasonably  satisfy  the  public's  demand.  To  be  totally  com- 
plete, a recreation  plan  should  include  the  proposed  development  of  recrea- 
tional facilities  Ity  all  levels  of  government  and  the  private  sector.  However, 
in  a plan  of  the  magnitude  being  developed  for  the  Grand  liiver  Basin,  it  would 
be  \erv  diffieult  to  identify  specific  developments  proposed  by  individual  local 
units  of  governmento  In  addition,  the  private  sector  will  function  only  in  those 
areas  where  there  is  opportunity  to  make  a profit  without  undue  risk.  There- 
fore, the  recreation  plan  set  forth  in  the  following  pages  is  limited  to  those 
segments  that  would  be  developed  l)v  the  Federal  and  State  Governments  and 
to  the  certain  major  segments  of  development  involving  local  units  of  govern- 
ment. 

Insofar  as  reasonably  possible,  reservoirs  included  in  the  early  action  plan 
were  selected  for  their  capacity  to  satisfy  needs  in  a quality  environment. 
However,  in  several  instances,  it  will  be  necessary  to  transfer  needs  from  one 
subarea  to  another  or  to  areas  outside  of  the  liasin  liecause  developable  sites 
within  the  l.ansing  and  Northeast  Subarea  are  very  limited.  Thus,  small 
surpluses  of  facilities  for  several  activities  in  Jackson  and  Grand  Itapids 
Subareas  can  accommodate  unmet  needs  in  the  other  subareas. 

The  level  of  development  proposed  for  each  of  the  reservoir  sites  listed  in  i>is 
section  represents  an  initial  level  only.  Since  it  is  profjosed  to  acquire  all 
land  that  would  be  needed  for  full  development  when  the  reseiwcir  is  constructeii, 
additional  faeilities  eould  readily  be  construct(>d  to  meet  new  needs  as  thev 
develop  in  the  post  - i;iS5  period. 

The  level  of  ultimate  development  proposed  for  each  of  the  sites  listed  in  tlu> 
basin  plan  ranges  from  about  10  to  15  percent  of  the  total  land  area  for  the 
eight  activities  used  in  this  stud\'.  The  inclusion  of  additional  space  to  accom- 
mmlate  other  activities  not  considered  in  this  study  would  rcciuire  an  additiotial 
three  to  five  (H’rcent  of  thi'  land  area.  Thus,  total  development  of  space  fi'r 
intensive  use  would  amount  to  about  15  to  20  ix-rcent  of  the  total  recreation 
area. 

Since  the  Flans  Formulation  Subcommittee  set  the  target  date  for  the  earh 
action  program  back  from  1!)k0  to  l‘)85,  because  of  the  closcnes.'  of  the  M ar 


J-OH 


1 

1!H0,  the  sanu'  proet'dure  will  be  followed  in  this  plan.  Need.s  for  acres  of 
developed  land  by  activity  were  adjusti'd  from  19M0  to  19S5  b>  increasintt 

them  b\  a proportionate  share  of  the  increase  in  needs  between  1980  and  | 

2000.  Needs  for  1985  are  set  forth  in  Table  10. 


Table  10 

.Adjustment  of  1980  Needs  to  i;i85 

Needs  in  Acres  25‘x  Net'ds  in  Acres 

of  Developed  Land  of  Diff.  of  Developed  Land 


1980 


Basin  Summary 

Swimming  (land) 

118 

Boatins  and  (land) 

284 

Water  Skiintt  (waterViS,  500 

Camping 

450 

Picnicking 

487 

Parking 

330 

•lackson  Subarea 

Swimming  (land) 

10 

Boating  and  (land) 

25 

Water  Skiing(water) 

000 

Cam  ping 

(18) 

Picnicking 

4 

Parking 

25 

Lansing  Subarea 

Swimming  (land) 

45 

Boating  and  (land) 

77 

Water  Skiing(water) 

17, 100 

Cam()ing 

153 

Pic  nicking 

152 

Parking 

107 

West  Central 

Swimming  (land) 

21 

Boating  and  (land) 

02 

Water  Skiing(water) 

2,  900 

Camping 

123 

Picnicking 

172 

Parking 

55 

•Indicates  Surplus 


2000 

1985 

288 

42 

101 

507 

71 

355 

108,300 

1 7, 500 

50,000 

1,  381 

233 

082 

1,247 

190 

0 1 7 

7.50 

105 

441 

28 

.5 

15 

50 

8 

33 

8,000 

2,000 

2,000 

82 

25 

“• 

84 

20 

24 

70 

1 1 

;i0 

85 

10 

55 

140 

20 

97 

33, 900 

1,200 

21,300 

381 

57 

210 

337 

40 

19S 

209 

20 

133 

0 7 

1 1 

32 

137 

19 

81 

20,900 

4,500 

7,400 

309 

01 

184 

375 

51 

223 

107 

28 

83 

Table  IG  (continued) 


N eeds 

in  Acres 

257r 

N eeds  in  A c res 

of  Developed  Land 

of  Diff. 

of  Developed  Land 

Grand  Rapids 

1980 

2000 

1985 

Swimming  (land) 

.”) 

39 

i) 

14 

Routing  and  (land) 

()1 

118 

14 

7 5 

Water  Skiing  (water) 

4,  .oOO 

18, 900 

3,  ()00 

8,  100 

Camping 

51 

239 

47 

98 

Pienicking 

(44) 

108 

39 

(5) 

Parking 

50 

133 

21 

71 

N'oi’theast 

Swimming  (land) 

37 

09 

8 

45 

Boating  and  (land) 

59 

no 

13 

72 

Water  Skiing  (water) 

13,400 

2(),  000 

3,  200 

10, (100 

Camping 

140 

310 

43 

183 

Picnicking 

203 

343 

34 

23  7 

Parking 

99 

1 77 

19 

m 

a.  Priorities.  A prioritv 

system  for  the 

utilization 

of  existing  resource 

and  the  development  of  new  resources  is  estalilished  to  obtain  tlie  most  re- 
creation facilities  for  the  availaltle  dollar.  Insofar  as  feasililc',  it  is  estaltlisiu'd 
as  follows-  (1)  fv\U  utiliv.-ation  of  existing  resources,  such  as  lakes,  ri-icrs. 
and  State  and  local  parl-ts  where  they  have  underde\eloped  lands,  and  (lit  de\ei- 
opment  of  new  facilities,  such  as  reservoirs  and  vallev  preserves. 

In  addition  to  the  estaldishment  of  the  above  priorities,  a priorit\  system  is 
estaldislu'd  for  subareas  with  the  greate.st  need  as  follows:  (li  the  I.tinsing 

and  Northeast  Subareas  since  the\-  have  great  needs  and  \erv  limited  rt  crea- 
tional opportunities:  (2)  the  Jackson  Suliarea,  since  the  Sandstone  Creek  Ke- 
servoii-  can  satisfy  a substantial  part  of  the  needs  which  cannot  l)e  satisfied 
in  the  Ltinsing  Suliarea  and  since  this  subarea  receives  heav\  impact  fi-om 
the  Detrf)it  Metropolitan  Area;  (Hi  The  Grand  Rapids  Subarea  which  ri'eeives 
ver.\-  heav\-  impact  from  out-of-liasin  visitors  along  the  L;ike  Mieliigan  shore 
and  from  the  Grand  Rapids  SMSA;  and  (4)  the  West  Central  Subarea. 

I).  Siiliarea  Plans. 

(1)  Jackson  Subarea.  The  Jackson  Subarea,  well  endowed  with  high 
((uality  (-('sources,  is  strategicalh’  located  with  respect  to  large  po;nilation 
centers  in  southern  Michigan.  It  receives  heav>-  impact  from  llu'  Detroit, 

.-\nn  Arbor,  and  Lansing  Metropolitan  areas.  The  Detroit  and  l.-insing  SMS.A's 
are  ('si)ecially  short  of  quality  resource  areas  for  development  oi  recrea- 
tional opportunities. 
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I'lu'  .):ic'kson  Subarea  shows  a iiec-d  in  Ibso  for  13  acrc^' 
of  swimming  I'eaeh,  seven  acres  of  camping,  11  1 acre's  of  picnicleing,  .‘i:!  acres 
of  float  launching  and  parking  area,  3(1  acres  for  other  parking,  and  2,(i00 
acres  of  water  surfai'c.  Need  shown  for  camping  is  smtill.  However,  it  must 
be  kept  in  mind  tliat,  as  state'd  previouslv  in  this  repoi't,  the  needs  are  under- 
stated in  this  suliarea  liecause  of  the  empii  ie'al  nu'thodologx  used. 

Accoi-ding  to  the  Micliigan  Outdoor  Recreation  Plan,  the  State  plans  to  increase 
the  number  of  camp  sites  from  S02  to  2.750  in  Pistrict  13,  which  includes 
-lackson  Count\’,  between  lOOl  and  11173.  One-half  of  the  S02  sites  art'  located 
in  the  VVatt'rloo  Ht'creation  .‘\rea  in  Jackson  Courty.  The\’  plan  to  increase 
parking  space's  by  five-fold  Other  needs  are  probably  undt'rstated  to  a simi- 
lar extt'iU. 

(b)  Pi-iorities . The  Sandstone  Creek  Kt'st'rx'oir , Corps  of  Pngin- 
('('I's  Site  No.  02.  sliould  be  given  high  priority  in  this  subarea,  sinct'  it  has 
e.xct'lh'nt  potential  for  the  development  of  recreational  facilitit'S  and  since 
it  is  strategicalh  located  w ith  rt'spect  to  the  -lat'kson,  Lansing,  and  ilu' 

Detroit  SMSA's. 

Second  priorit\'  should  be  gi\t'n  to  the  developnu'iU  of  additional  camping, 
picnicking,  and  [larking  facilitit'S  in  tlu'  Waterloo  kecri'ation  .Art'a.  Also, 
additional  [lulilic  access  shotild  be  developed  concurrently  f>n  natural  laki's 
presently  witliout  [lublic  acet'ss  in  this  suliarea.  init  having  [lott'ntial  for 
additional  use. 

(cl  PI my  o f Dj'  V e Ijyii m e nt . 

1.  .New  Reservoir.s^  The  Sandstone  Creek  Resi'rvoir  would 
be  located  about  eight  miles  northwest  of  the  City  of  -lacltson  and  could  ser- 
vice the  Jackson  and  Lansing  Subareas  which  have  set’ere  shortages  of  nat- 
ural water  surfact'  and  recreational  facilities.  With  easy  access  from 
Interstati'  Iliglnvay  ill,  tliis  site  would  be  readils  atailable  to  |i(’0|ilc  in  the 
Detroit  and  .Ann  .Arbor  metropolitan  areas. 

The  dam  for  the  Sandstone  Reservoir  '.vould  be  located  on  Sandstone  f'ri'ek 
in  Section  21,  TIS,  R2W,  just  upstream  from  th('  Village  of  Thoni|ikins 
CT'nter.  .At  an  ('levation  of  t)30  feet  mean  sea  k'vc'Um.  s.  1.  Ithe  surface  arc'a 
would  b('  about  7,.SII0  ;icres.  It  is  jiropost'd  to  store  a substant i;il  quantity 
of  watei'  for  watei-  qu:ility  control  in  this  reservoir.  Thus,  a second  dam 
might  be  consti’ucted  across  the  midsection  of  the  im|ioundment  to  providi' 
a stable  pool  with  about  3,000  acrc's  of  surface  water  in  the  uppei"  part  of 
this  impoimdm('nt  solely  for  recreation  and  fish  and  wildlife  uses.  If  this 
were  done,  the  lowf't  part  of  this  reservoir  would  still  provide  great  oppor- 
tunity for  th('  devc'lojiment  of  those  acti\ities  not  seriousl\  affected  b\  draw- 
down in  latt'  summer  and  fall. 


Tho  proposed  recreation  lands  aroiuid  llie  reservoir  are  undulating  to  strongly 
rolling  and  are  very  well  suited  for  recreational  development.  There  are  man\ 
small  tracts  t)f  woodland  and  l)road,  wooded  fenccrows  on  these  upland  areas. 

In  addition  to  the  lands  required  for  the  impoundment,  about  u.OOO  acres 
should  be  ac(|uired  for  development  of  recreational  facilities. 

This  propost'd  resei‘\'oir  site  will  support  a broad  range  of  recreational  acti- 
vities. The  State  of  Michigan  considers  this  to  l3c  one  of  the  best,  if  not  the 
bt'Sl,  [)Otential  site  for  recreational  development  in  the  southern  half  of  the 
lower  pei'.insula.  The  site  is  well  located  with  respect  to  large  urban  centers 
and  highwas’  arteries.  .No  other  site  in  the  southeastern  part  of  the  State  can 
approach  this  one  for  recreational  potential. 

]2.  Existing  Recreation  Areas  and  Lakes.  .Additional  camp- 
ing, picnicldng,  and  relatc'd  facilities  should  be  dcvelo])cd  in  the  Watc'rloo 
Kecreation  area.  llowe\er,  this  area  provides  little,  if  an\’,  opportunity 
for  tlie  de\elopment  of  facilities  for  most  water-dc'pendent  activities.  .Ac- 
cording to  the  State  of  Michigan,  most  of  the  laUcs  are  being  utilized  to  their 
full  capacitN',  but  [)ublic  aci'css  should  b('  acc(uir(‘d  on  those  with  unused  rec- 
reation potential. 

(ti)  .Amount  of  l)c\ i.'lopmeiU^.  It  is  proposed  that  the  following 
facilities  be  developed  in  tiu'se  locaitions.  I)e\elopment  on  the'  Sandstone  Res- 
eiwoir  I'epresents  the  initial  le\cl  onh;  additional  de\elo|)mcnt  coukl  1h>  atlded 


in  hiti'r  \cars  to 

Ui'source 

-\rea 

meet  new 

Sw  im- 
ming 

lU'eds  as  thes  arise'. 

.Aeres  of  i)e\-elopcd  Land 

boat  Camp-  Picnick- 
.Access  in;.;'  ing 

Park- 

i'liL 

■Acres  of 
Water 
Surface 

Sandstone  lUrser- 

\ oir 

12 

10  07 

00 

;u 

7,  SOO 

Waterloo  Keerea' 

- 

tion  .Art' a 

-- 

s 

10 

2 

Pulilic  .Access  on 

La  kes 

__ 

.7 

-- 

__ 

Total 

12 

15  75 

70 

:i:i 

7,  SOO 

It')  Percent  of  Needs  Satisfic'd.  This  levi'l  of  di'velopment  will 
satisfy  so  percent  of  the  swimming  needs,  l.a  pcM'cent  of  the  boat  launching 
and  parking  needs  , and  !)()  percent  of  other  parking  needs.  It  will  provide 
a surplus  in  camping  and  picnicking,  but  since  the  Sandstotu'  Kesemvoir  is 
loealc'd  neai-  the  .lackson-Lansing  Subarea  boundary,  aitd  since  opportunities 


to  di'volop  riTi'i'r'.t  un'uil  I'aci lilies  in  the  Lansing  are  \ C‘ry  limited, 

these  surpluses  ran  Iji'  utilized  to  oifset  a part  of  the  needs  in  that  area. 

(2)  I.ansing  Subarea.  The  Lansing  Subarea  has  only  limitt'd  oppor- 
tunities for  the  dev('lopment  of  major  reereation  areas.  .Much  of  thi-  land 
has  low  relief  presenting  only  limit('d  opportunities  for  the  development  of 
good  reservoirs.  In  planning,  eonsideration  should  he  gi\en  to  transferring 
some  of  the  needs  to  other  Subareas. 

(a)  Needs . 'I'he  Lansing  Subarea  uill  liave  a nei*d  for  the  de- 
velopment t'f  55  acres  of  swimming  beaches,  97  acres  of  boat  launching  and 
parking  area,  210  acres  of  camping  area,  ! 9S  acres  of  picnic  area,  L‘i5 
acres  of  other  parldng  area,  and  21,:’.00  acres  of  vsater  surface'  bv  li)s5. 
Needs  for  other  acti\ities  are  alst)  present,  Init  the\'  were  not  calculated 
individuallv. 


(l)i  Priorities . P’irst  priorit\'  should  be  given  to  the  com[iletion 
of  Sleep\  Hollow  State  Park.  Initial  facilities  proposed  loj-  this  park  are 
alread\-  included  in  programmed  supply.  Also,  public  acci'ss  should  be  de- 
velopc'd  on  those  lakes  that  can  provide  a significant  amount  of  rt'crc-ational 
opportunities . 

Since  natural  features  that  can  suppl\  substantial  amounts  of  rc'ci'eational 
opportunities  ai'e  so  limiti'd,  second  priorit\'  should  be  given  to  the  develop- 
ment of  thri'e  reservoir  sites  for  I’ecreational  development:  they  are,  in 
order  of  nei'd,  the  Doan  C’reek  site.  Corps  of  Kngineers  site  No.  59,  located 
about  15  miles  southeast  of  Lansing;  the  Portland  site.  Corps  of  KngiiU'ers 
site  No,  51,  lying  astridi'  the  Lansing  - West  CN'ntral  Sulxirea  boundar\- 
near  Portland;  and  the  No  Nanii  Creek  site.  Soil  Conservation  Ser\ice  site 
No.  ISQ^  near  Ciiarlolli'  in  Katon  Count\'. 

Third  priorit\-  should  be  given  to  the  initiation  of  the  de\'elopment  of  the- 
\alley  pi-eserve  system  along  the  Grand  River. 

(c)  Phin  y)f  PcN’elopnu'nt. 

1_.  Kxisting  Recreation  Areas_and_Lakes  Thi’  Slei-jn  Hol- 
low Stale  Park  should  be  developed  to  its  ultimate  potenti:il  as  soon  as  possi- 
ble.  This  will  include  tiu'  construction  of  additional  camping,  ])icnicking,and 
parking  facilities. 


j2.  New  Ri'servoirs . Tin-  Doan  C'rei'k  rest'rxoir  would  pro- 
vide ri'creaiional  opportunitii'S  foi'  the  I.ansing,  I'ltnt,  :ind  Di'troit  Metropo- 
litan ari'as.  The  n-servoir  would  be  located  on  Doan  Cret'k,  a triliutarv'  of 
the  H('d  Cedar  River,  about  tlii'ee  miles  southeast  of  tlw  Citv  (d  Williamsion 
and  about  15  miles  southeast  of  Lansing,  The  sti'iicture  would  lie  locati'd  in 
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Section  17  and  IS,  TtfN,  HUE  in  Ingham  County.  The  pool  '.vould  contain  a 
surface  area  of  2,(i00  acres  at  an  elevation  of  tM)()  feet  and  would  l)e  usi'd 
exclusively  for  recreation,  fish,  and  wildlife. 

The  lands  immediately  adjacent  to  the  pool  are  undulating  to  sloping  with 
dominate  slopes  of  three  to  15  percent.  Lands  lying  he\ond  one-eighth  to 
one-quarter  of  a mile  from  the  pool  generally  have  slopes  of  less  than  three 
percent  and  are  used  intensively  for  agriculture.  About  2,000  acres  of  land 
should  l)e  acciuired  for  the  development  of  recreation  facilities.  This  reser- 
voir would  support  a relatively  wide  range  of  recreation  facilities. 

The  Pt)rtland  Reservoir  site.  King  only  IS  miles  northwest  of  Lansing  and 
10  miles  east  of  Grand  Rapids,  would  provide  recreational  opportunities  to 
people  in  these  metropolitan  areas.  The  structure  for  this  reserv(iir  would 
be  located  in  .'Section  .‘M,  TtiX,  R5W  on  the  Lookingglass  River  aliout  one 
mile  east  of  the  City  of  Portland  in  Ionia  County.  The  conservation  pool 
would  contain  about  1 , ;U)()  acres  at  an  ekwation  of  7(!0  feet.  This  rcsc'rvoir 
would  also  provide  storage  for  flood  flows. 

The  lands  adjacent  to  the  pool  are  undulating  to  strongly  rolling  with  slopt's 
of  three  to  fifteen  [)<.‘rci'nt  being  dominant.  About  2,50i)  acres  should  be 
ac(|Uired  h)r  the  development  of  recreational  facilities.  This  resiu'voir 
would  support  a w ide  range  of  recreational  acti\  itics . 

The  No  Name  Reservoir  would  lie  locati'd  in  .Section  2,  T.'LN,  R5\'  , on  a 
small  tributary’  of  the  Thornappb'  River  about  se\i-n  miles  north  of  liu'  cits 
of  t'harlotte.  It  would  service  the  Lansing  and  Rattle  Crc-eU  nut ropol itan 
areas  and  se\eral  local  communitii>s . The  pool  would  contain  tibout  :’,otl 
tie  res  at  an  elevation  of  8‘t5  feet.  It  would  be  used  exclusi\ei\  for  i-eere;!- 
tion,  fish,  ttnd  wildlife 

The  hind  adjacent  to  the  proposed  reservoir  is  undulating  to  .'.loping  ..ith 
slopes  of  three  to  about  ten  percent.  In  addition  to  land  for  the  impound- 
ment, about  1.200  acri'S  of  land  should  lie  accjuired  for  tlu-  di'velopment  if 
land-btised  reci  < ation  lacilities.  This  reseiwoir  would  support  a general 
mix  of  reereational  activities,  Init  due  to  the  limited  w;iti‘r  surhiei'  iiower- 
boating  and  wati*r  skiing  should  not  be  iiermitted. 

.2.  V.'illey  Preserve.  The  v;ill(>\-  preseiue  should  lie  initittted 
in  the  area  tilong  the  Grand  River  upstri'am  from  Lansing.  This  svstem 
should  be  exti'iided  into  the  Cit\'  of  Ltinsing  as  rapidl\  ;is  possilile  and  Ix-low 
the  city  in  tuUicipation  of  improvement  in  water  quality  in  the  ri\er  foi 
limited  reereationttl  use. 
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(ci)  Amount  of  Development.  A summary  of  proposed  initial  de- 
velopment on  tlie  three  reservoirs,  Sleepy  Hollow  State  Park  and  th('  valle> 
pr<'serve  system  would  include  development  of  the  followinfi  land  areas. 


Acres  of  Dc‘ veloped  L a nd 


Resou  ret' 
A rea 

Swim- 

ming 

Boat 

Access 

Camp- 

ing 

Pienu'k- 

ing 

Park- 

ing 

Acres  of 
\\  ater 
Surface 

Sleep\  Hollow 

State  Park 

4 

— 

12 

00 

17 

Portland  Reser- 

voil' 

Doan  Creek  Kes- 

(i 

5 

40 

33 

17 

1 , 300 

er  voi  r 

5 

4 

20 

27 

13 

2,000 

No  Name  Reser- 

voir 

o 

2 

20 

20 

12 

300 

X'alley  Preser\e 

S vs tern 

— 

-- 

5 

4 

Total 

20 

13 

02 

14,') 

03 

4 , 200 

(e)  Percent  of  Needs  Satisfied.  This  level  of  development  will 
satisfy  ahout  lit)  percent  of  the  swimming  needs,  about  Hi  percent  of  boat 
launching  and  parking  needs,  about  13  percent  of  camping  needs,  alH)ut  73 
percent  of  picnicking  needs,  about  -IT  percent  of  other  parking  needs,  and 
about  20  percent  of  water  surface  nt'eds.  However,  a significant  portion  of 
the  needs  not  satisfied  in  this  subarea  can  be  satisfied  in  the  Sandstone 
Reservoir,  onl\’  30  miles  from  Lansing,  and  the  Waterloo  Recreation  Areas 
in  the  -Jackson  Subarea  Also,  local  governments  can  satisfy  a portion  of 
the  unmet  needs. 

(3)  West  Central  Subarea.  The  \'est  Central  Subarea  contains  many 
resources  with  potential  for  the  development  of  additional  recreational  faci- 
lities. Among  them  are  natural  lakes,  existing  recreation  areas,  good  res- 
ervoir sites  and  broad  river  \ alleys. 

(a)  Needs . The  net'ds  in  the  West  Central  Subarea  amount  to  32 
acres  for  swimming,  81  acres  for  boat  launching  and  parking,  184  acres  for 
camping,  223  acres  for  picnicking,  8,o  acres  for  other  parking,  and  about 
7,  too  acres  of  water  surface  by  108.7.  In  addition,  there  are  needs  for  other 
activities  but  they  were  not  calculated  individuallv. 
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(b)  Priorities . First  priority  should  bt'  siver.  to  providiiii^  ad- 
ditional development  in  t'xisiing  State  and  county  parks  where  undeveloped 
lands  are  available  and  to  providing  public  access  on  those  laktw  that  have 
signil'iciint  additional  potential  for  use. 

Second  priority  should  be  given  to  the  construction  and  development  of  Prairie 
Creek  Keservoir,  Corps  of  Kngineers  site  No.  12.  .\lso,  the  valli'V  pre- 
serw  system  should  be  developed  from  this  site  downstream  to  the  junc- 
tion of  Prairie  Creek  with  the  Grand  River  and  along  the  tlrand  Itiver  to 
the  Ionia  Recreation  .Area  on  the  south  bank. 

Duck  Creek  Reservoir,  Corps  of  Fnginc'ers  site  No.  2')  and  P'ish  Creek  Res- 
ervoir, Corps  of  Engineers  site  No.  -17.A,  should  be  considered  in  the  third 
priority  position  for  recreational  facilities  to  meet  ISHo  needs  with  Duck 
Creek  being  constructed  first. 

(c)  Plan  t)f  DeveIo[)ment 

J_.  Existing  Recreation  Areas  and  Lakes.  There  are  two 
State  Recreation  .Areas,  Aankee  Springs  oti  Gun  L;tki‘  in  Barrv  County  and 
Ionia  Recreation  .Area  near  Ionia  in  this  Subarea.  .Also,  the  new  Newaygo 
State  Park  is  located  just  north  of  the  Basin  boundary  in  Nt'wavgo  Countv . 

•All  of  them  have  potential  for  additional  developnuait  ol  rt'creat ional  faci- 
lities which  should  be  insttilled  as  soon  as  possiljle. 

Less  than  ten  percent  of  the  tot;tl  land  area  in  the  'i'ankee  Springs  Ret  rea- 
tion  Area  ha.s  been  developed  for  intensive  use.  This  arrc  can  accommo- 
date additional  swimming,  cam()ing,  picnicking,  and  related  land-based 
activities. 

The  Ionia  Recreation  .Are;t  coiitaining  about  .‘l.TOO  acres  is  in  • earlv 
stages  ot  development.  \' Idle  the  water  surface  is  onlv  s',  ac't  es,  this  area 
has  nearlv  four  miles  of  frontage  along  the  Grand  River.  There  is  suffi- 
cient undeveloped  land  to  accommodate  additional  picnicking  and  other 
related  land-based  facilities.  Much  of  the  facilities  proposed  for  this  area 
have  been  included  in  programmed  supplv 

The  new  Newaygo  State  Park  on  Hardee  Dam  Reservoir  on  the  .Mu.>=kegon 
River  can  accommodate  boating,  fishing,  camping,  picnicking,  and  other 
land-based  activities.  1 his  artut  will  total  about  9o0  acres  o|  land  when  it 
is  completed. 

While  this  subarea  has  many  lakes  currently  without  public  iccess,  most  of 
them  are  relatively  small  and  have  bi'en  ivreempted  with  private  development 
which  limits  the  potential  lor  development  of  public  taeilitic'-'.  llowt'vi  r,  pub- 
lic acce.ss  and  s.'inilarv  taciiities  .‘hould  be  pi-ovidi'd  a.s  a ban'  ru'nimum  on 
those  lakes  that  have  unusi'd  recrea! tonal  potential. 


.1  7d 


2.  Nc-w  Rc-servoirs.  The  Prairie  Creek  Reservoir  would  be 
located  about  two  miles  north  of  the  City  of  Ionia,  about  25  miles  northwest  of 
Lansing,  and  the  same  distance  east  of  Grand  Rapids,  It  would  service  a 
large  area  witli  limitt'd  available  recreational  opportunities.  The  structure 
for  this  reservoir  would  be  located  in  Section  9,  T7>,’,  Rt!\\'  on  Prairie  Creek 
in  Ionia  County.  At  an  elevation  of  7 Ki  feet,  the  conservation  pool  would  be 
about  1,200  acres.  'I'his  reservoir  would  also  have  some  flood  storage  in  it. 

The  lands  surrounding  this  pool  are  sloping  to  strongly  sloping  \dth  dominant 
slopes  ranging  from  about  four  to  15  percent.  The  land  is  well  adapted  for 
recreational  development  and  contains  a number  of  scattered  wooded  areas. 

In  addition  to  the  area  required  for  the  impoundment,  at  least  2,  500  acres 
of  land  should  be  acquired  for  the  development  of  recreational  facilities. 

The  Duck  Creek  Reservoir  would  be  located  on  Duck  Creek,  a tributary  of 
the  Coldwater  River,  about  ten  miles  north  of  the  City  of  Hastings.  The  site 
is  located  about  20  miles  southeast  of  Grand  Rapids  and  would  service  this 
metropolitan  area  as  well  as  several  smaller  metropolitan  areas  to  tlie  south. 

The  structure  site  would  be  located  in  Section  29,  T5N.  R8W  in  Ionia  Countv. 

At  an  elevation  of  S20  feel,  the  pool  would  contain  910  acres  of  surface  wata'  . 
Other  uses  in  this  reservoir  include  fish  and  wildlife. 

The  adjacent  lands  are  undulating  to  rolling  with  dominant  slopes  ranging  from 
three  to  about  12  percent.  Much  of  the  adjacent  land  is  now  used  for  pastin-e 
and  farm  crops:  scattered  areas  of  woodlands  are  also  present.  In  addition  to 
the  land  needed  for  the  impoundment,  at  least  2,000  acres  of  land  should  be 
ac(|uired  for  tlu'  developmc'nt  of  reciH'ational  facilities. 

Fish  Creek  Reservoir  would  be  located  just  north  of  the  Village  of  Ilubbardston 
al)out  20  miles  northwest  of  Lansing  and  about  10  miles  east  of  Grand  Rapids. 
This  reservoir  could  provide  additional  recreational  opjiortunities  to  these 
and  several  smaller  communities. 

The  structure  site  is  located  in  S(>ction  20,  Ti)N,  R5\'.'  in  Montcalm  Count\'. 

At  an  eUwation  of  750  feet,  the  pool  would  contain  about  2,200  acres  of  water. 

It  would  be  used  for  recreation,  fish,  and  wildlife. 

The  adjac(>nt  lands  are  undulating  to  sloping  with  dominant  slojx's  ranging  from 
three  to  about  ten  percent.  Much  of  the  adjacent  land  is  now  used  fur  pasture, 
woodland,  and  som(>  farm  crops.  About  2,000  acres  of  land  should  be  acquired 
for  recreational  development  in  addition  to  the  pool  area. 
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ii-  Valley  Preserves.  The  floodplain  along  Prairie  Creek 
between  the  Prairie  Creek  Reservoir  and  the  Grand  River,  should  be  acquired 
at  the  same  time  that  the  reservoir  is  constructed.  This  segment  of  the 
valley  preserve  should  be  extended  downstream  along  the  Grand  River  and  be 
tied  into  the  Ionia  Recreation  Area  and  eventually  into  a valley  preserve  sys- 
tem extending  along  the  entire  length  of  the  Grand  River.  Development  of  rec- 
reational facilities  in  this  area  should  be  limited  to  trails,  picnicking,  and 
other  compatible  activities. 

(d)  .Amount  of  Development.  The  following  development  is  suggest- 
ed for  each  of  the  resource  areas  proposed  for  development  in  this  subarea. 


Acres  of  Developed  Land 


Resource 

.Area 

Swim- 

ming 

Boat 

Access 

Camp- 

ing 

Picnick-  Park- 
ing ing 

Acres  of 

Water 

Surface 

Yankee  Springs 
Rec.  .Area 

2 

_ _ 

25 

20  !) 

Ionia  Recreation 
-Area 

-- 

-- 

-- 

40  8 

Newaygo  State 
Park 

-- 

2 

50 

1 5 2 

Prairie  Creek 
Reservoir 

0 

9 

40 

27  12 

1. 200 

Duck  Creek 
Reser\oir 

5 

7 

22 

20  1 1 

940 

Fish  Creek 
Reservoir 

5 

18 

40 

20  12 

2, 200 

PuIjUc  -Access 
on  Lakes 

10 

Total 

18 

47 

188 

1 5 S 5 7 

5,240 

(c)  Percent  of  Needs 

Satisfied. 

The  proposc'd  leve 

1 of  development 

would  satisfy  about 
l)oat  launching  and 

ot;  percent  of  the  swimming  needs,  aljout  oS 
parking  needs,  about  102  percent  of  camping 

percent  of  the 
needs,  about  7t) 

percent  of  picnicking  needs,  about  (>8  percent  of  parking  needs,  and  about  72 
percent  of  water  surface  needs.  A significant  portion  of  those  needs  not  satisfied 
on  the  proposed  developments  could  lu'  satisfied  by  the  development  of  recreation 
facilities  at  the  countv  or  city  level. 


J-7s 


(4)  Grand  Rapids  Subai't-a.  The  Grand  Rapids  Subarea  contains  a varied 
assortment  of  resources  with  potential  for  recreation  use.  Among  them  are 
Lake  Michigan,  together  with  several  State  parks,  natural  lakes,  good  reser- 
voir sites  and  broad  river  valleys. 

(a)  N ceds . Needs  for  developed  land  in  the  Grand  Rapids  Subarea 
amount  to  14  acres  of  swimming  beaches,  7.1  .acres  of  boat  launching  and  park- 
ing area,  08  acres  of  camping  area,  71  acres  of  parking  area,  and  8, 100  acres 
of  water  surface  by  1985.  There  is  no  demonstrated  need  for  picnicking,  since 
Kent  County  has  developed  extensive  areas  for  this  activity.  However,  some 
picnic  facilities  should  be  included  in  new  developments  to  provide  a well  bal- 
aitced  facilitv.  .Altliough  they  were  not  caluclated  individually,  needs  for  other 
activities  exist  in  substantial  quantities. 

(b)  Priorities . First  priority  should  be  given  to  ct)mpletion  of  the 
development  of  the  J.P.  Hoffmaster  State  Park  on  the  Lake  Michigan  shore 
and  to  the  acquisition  of  access  sites  on  those  inland  lakes  that  have  potential 
for  recreational  use. 

Second  priority  should  be  g;iven  to  the  initiation  of  development  of  the  vallev 
preserve  system  along  the  Grand  River,  upstream  from  Grand  Rapids.  This 
system  should  be  extended  both  upstream  as  need  dictates  and  downstream  as 
need  and  water  quality  permit. 

The  construction  of  two  reservoirs  should  receive  third  priority.  They  are 
the  Rogue  River  site.  Corps  of  Engineers  site  Xo.  19.A,  and  Sand  Creek  site. 
Corps  of  hmgineers  site  No.  74. 

(c)  Proposed  Development. 

K Existing  Recreation  .Arens  and  Lakes.  The  J.P.  Hoff- 
master  State  Park  can  support  additional  development  in  addition  to  that  al- 
ready included  in  programnu'd  supplv'.  Therefore,  expansion  of  recreation 
facilities  in  this  park  area  sliould  continue  until  its  full  potential  is  reached. 
This  area  can  provide-  additional  opportunities  for  swimming,  picnicking,  and 
other  related  land-l)ased  activities.  Pulilic  access  sites  should  lie  developed 
on  all  lakes  where  such  facilities  are  not  now  available  and  where  a signifi- 
cant amount  of  boating  and  fishing  opportunities  can  be  obtained. 

i.'  G alley  Preserves.  A valle\  preserve  system  should  be 
initiated  and  dc-vclopcd  upstream  from  Grand  Rapids.  This  system  should 
l)e  extended  into  the  urban  area  as  far  as  is  jiractical.  The  first  phase  of 
tliis  program  should  continue  upstream  for  a distance  of  at  least  ten  miles. 
When  the  Rogue  River  Reservoir  is  built,  the  valley  preserve  system  should 
b('  extended  from  flu-  Grand  River  Valley  up  the  Rogue  River  to  the  reerea- 
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tion  area  on  this  reser\'oir.  A \alley  preserve  system  in  this  ai'ea  could  pro- 
vide opportunities  for  swimming,  boating,  camping,  picnicking,  and  other 
land-liased  activities.  If  swimming  facilities  cannot  be  developed  along  the 
river  banks,  such  facilities  can  be  developed  adjacent  to  the  stream.  Boating 
(ipportunities  can  be  increased  to  some  extent  by  the  construction  of  low-head 
dams. 


11..  New  Reservoirs.  The  Sand  Creek  Reservoir  would  be 
located  about  six  miles  west  of  the  Citv  of  Grand  Rapids.  It  would  service 
the  Grand  Rapids  metropolitan  area  and  would  provide  a full  range  of  rec- 
reational activities.  The  structure  for  this  reservoir  would  be  located  in 
Section  22,  T7N,  R13W  on  Sand  Creek  in  Ottowa  Countv.  At  an  elevation 
litiO  feet,  the  pool  would  contain  about  1,470  acres.  It  would  be  used  for 
recreation,  Tish,  and  vvildife  purposes. 

Tile  land  aroiuid  this  proposed  site  is  sloping  to  strongly  rolling  with  domi- 
nant slopes  ranging  from  four  to  about  12  percent.  The  land  is  well  adapted 
for  recreational  development.  Much  of  it  is  in  pasture  with  small  areas  of 
interspersed  woodlands.  In  addition  to  land  for  the  impoundment,  about 
o,000  acres  of  land  should  be  acquired  for  the  development  of  recreation 
area. 


The  Rogue  River  site  would  be  located  about  three  miles  northwest  of  the 
City  of  Rockford  and  about  ten  miles  north  of  Grand  Rapids.  It  would  ser- 
vice the  Grand  Rapids  and  Muskegon  metropvulitan  areas  as  well  as  numerous 
smaller  communities.  It  could  provide  a full  range  of  recreational  activities. 

The  structure  for  this  reservoir  would  be  located  in  Sections  22  and  2.'J,  TUN, 
lillV  on  the  Rogue  River  in  Kent  County.  At  an  elevation  of  7:57)  feet,  the 
pool  would  contain  about  li.UOO  acres.  It  would  be  used  for  recreation,  fish, 
and  wildlife. 

The  land  around  this  site  is  undulating  to  rolling  with  dominant  slopes  ranging 
from  three  to  about  ten  percent.  It  is  well  adapted  for  recreational  develop- 
ment. At  the  present  time,  most  of  it  is  in  pasture  with  some  woodland,  al- 
thcugl,  Mome  of  it  is  cropped  and  some  is  idle.  In  addition  to  the  land  lor  the 
reservoir,  about  4,000  acres  ol  land  should  In*  acquired  for  the  recreation 
area. 


(d)  Amount  of  Proposed  Development.  The  following  develop- 
ment is  suggested  tor  each  ol  the  resource  areas  proposed  in  this  subari'a 
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Resource 
A rea 

Swim- 

Boat 

Access 

Camp- 

ing 

Picnick- 

ing 

Park- 

ing 

Acres  of 

Water 

Surface 

lloffmaster  State 
Park 

20 

__  __ 

20 

37 

Public  Access 
on  Lakes 

— 

10 





-- 

_ _ 

V'alley  Preserve 
System 

3 

.5 

10 

10 

8 

__  _ 

Sand  Creek 
Reservoir 

8 

(1 

30 

20 

17 

1,470 

Rogue  River  Res- 
ervoir 

.5 

1 

30 

20 

12 

3,300 

Total 

3() 

25 

70 

70 

74 

4,  700 

(c)  PcrctMit  of  Total  Nec*d  Satisfied.  The  proposed  level  of  develop- 
ment would  satisfy  about  o;}  percent  of  the  lioat  launching  and  parking  needs, 
about  71  percent  of  camping  needs  , about  72  percent  of  the  parking  needs,  and 
about  58  percent  of  water  surface  needs  and  would  provide  a surplus  in  swim- 
ming. The  picnicking  would  be  in  iwcess  of  needs,  but  some  picnic  facilities 
are  needed  on  the  new  areas  to  provide  a balance  of  acti\ities. 

(5)  Northeast  Subarea.  Opportunities  for  the  development  of  recrea- 
tional facilities  in  this  subarea  are  ver\'  limited.  There  are  very  few  natural 
lakes,  no  major  floodplains  , no  State  parks,  ver\  few  local  parks,  and  very 
limited  opportunities  for  the  development  of  water  surface  area.  Therefore, 
some  of  the  needs  prorated  to  this  subarea  will  probably  have  to  be  satisfied 
in  other  adjacent  areas. 

(a)  Needs . Needs  for  acres  of  developed  land  in  the  Northeast 
Subarea  amount  to  45  acres  of  swimming  beach,  72  acres  of  boat  launching 
and  parking,  183  acres  of  camping,  2;i7  acres  of  picnicking,  about 

acres  of  water  surface,  and  118  acres  of  parking  b\-  1985.  There  also  is 
a need  for  facilities  for  hiking,  nature  walks,  and  other  activities,  but  they 
were  not  calculated  individually. 

(b)  Priorities.  First  priority  should  be  given  to  the  acquisition 
and  development  of  public  access  on  existing  water  surface  areas,  if  they 
can  support  a significant  amount  of  recreational  usage. 


Second  priority  should  he  ^iven  to  the  construction  of  the  Lookingglass  site, 
Soil  Conservation  Service  site  No.  1 18;  the  Grub  Creek  site,  Soil  Conserva- 
tion site  No.  119;  and  the  Hear  Creek  site.  Soil  Conservation  site  No.  109. 

Third  priority  should  he  given  to  meeting  some  of  the  needs  of  this  subarea 
in  adjacent  areas  where  there  is  s..ij.stantially  greater  opportunity  for  the 
development  of  recreational  facilities. 

( c ) Proposed  Uevelopmen U 

1_.  Existing  Lakes.  Public  access  sites  should  be  acquired 
and  developed  on  existing  lakes  to  the  limit  that  the  few  lakes  in  this  subarea 
can  support  additional  recreational  facilities. 

2.  New  Reservoirs.  The  Lookingglass  and  Grub  Creek  sites 
would  be  located  about  three  miles  southeast  of  the  Village  of  Morrice  and 
about  22  miles  east  of  Lansing.  They  would  service  the  Lansing  and  Flint 
metropolitan  areas  and  several  smaller  communities  in  the  immediate  vicin- 
ity. 

The  structure  for  the  Lookingglass  reservoir  would  be  located  on  the  head- 
waters of  the  Lookingglass  River  in  the  northern  part  of  Sections  20  and  21, 
T5N,  R3E  in  Shiawasee  County,  At  an  elevation  of  870  feet,  this  structure 
would  create  a pool  of  WO  acres  of  water.  The  structure  for  the  Grub 
Creek  Reservoir  would  be  located  on  Grub  Creek  in  Section  9,  T5N,  R3E  in 
Shiawasee  County.  At  an  elevation  of  870  feet,  this  structure  would  create 
a pool  of  530  acres  of  water.  These  reservoirs  would  be  used  for  recrea- 
tion, fish,  and  wildlife. 

The  land  in  the  vicinity  of  these  two  structures  varies  from  undulating  to 
strongly  rolling  with  slopes  ranging  from  three  to  more  than  15  percent.  It 
has  substantial  aesthetic  qualities  for  recreational  development.  In  addi- 
tion to  the  need  for  the  reservoirs,  at  least  2,000  acres  of  land  should  be 
acquired  for  the  development  of  recreational  facilities.  The  land  between 
the  two  impoundment  areas  should  be  acquired  to  tic  them  together  into  a 
common  recreation  facility. 

The  Hear  Creek  site  would  be  located  about  seven  miles  west  of  the  City  of 
Owosso  and  about  17  miles  northeast  of  the  Lansing  metropolitan  area.  It 
would  service*  the  Lansing  metropolitan  area  and  several  smaller  communities 
in  the  immediate  area. 

The  structure  would  be  locatt>d  in  Section  2(>,  T7N,  RIF  on  Hear  Creek,  a 
small  tributary  ot  the  Maple  River  in  Shiawasee  County.  The  pool  would 
contain  about  280  acres  of  water.  The  area  would  be  used  for  recreation, 
fish,  and  wildlife. 
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The  land  around  the  impoundment  is  rolling  to  strongly  rolling  and  is  well 
adapted  for  development  of  recreational  facilities.  About  1,000  acres  should 
be  acquired  for  the  development  of  the  recreation  area. 

(d)  Amount  of  Development.  The  following  development  is  pro- 
posed for  each  of  the  resource  areas  considered  in  this  subarea.  Except  for 
the  water  surface,  the  initial  level  of  development  on  the  proposed  reservoir 
sites  is  approximately  one-third  of  their  maximum  potential. 


Acres  of  Developed  Land 

Resource 

Swim- 

Boat 

Camp- 

Picnick- 

Park- 

Acres  of 
Water 

Area 

ming 

Access 

ing 

ing 

ing 

Surface 

Existing  Lakes 

-- 

5 

— 

— 

— 

— 

Bear  Creek 

Reservoir 

4 

1 

20 

15 

9 

280 

Lookingglass  and 

Grub  Creek  Res- 
ervoir 

5 

4 

40 

40 

16 

930 

Total 

9 

10 

60 

55 

25 

1,210 

(e)  Percent  of  Total  Needs  Satisfied.  The  proposed  level  of  de- 
velopment would  satisfy  only  20  percent  of  swimming  needs,  about  13  per- 
cent of  boat  launching  and  parking  needs,  about  32  percent  of  camping  needs, 
about  23  percent  of  picnicking  needs,  about  20  percent  of  parking  needs,  and 
about  seven  percent  of  water  surface  needs.  Many  of  the  unmet  needs  will 
have  to  be  satisfied  in  areas  outside  of  this  subarea. 

(6)  Basin  Summary  of  Satisfied  Needs.  Total  needs  for  developed  land 
in  the  Basin  amount  to  161  acres  for  swimming,  355  acres  for  boat  launching 
and  parking,  682  acres  for  camping,  677  acres  for  picnicking,  447  acres  for 
parking,  and  56,000  acres  of  water  surface.  Of  this  total  need,  the  following 
amounts  are  proposed  for  development  in  this  plan. 


Acres  of  Developed  Land 


Subarea 

Swim- 

ming 

Boat 

Access 

Camp- 

ing 

Picnick- 

ing 

Park- 

ing 

Acres  of 

Water 

Surface 

Jackson 

12 

15 

75 

70 

33 

7,800 

Lansing 

20 

13 

92 

145 

63 

4,200 

\'’est  Central 

18 

47 

188 

158 

57 

5,340 

Grand  Rapids 

36 

25 

70 

70 

74 

4,  720 

Northeast 

9 

10 

60 

55 

25 

1,200 

Total 

95 

110 

485 

498 

252 

23,310 

The  development  of  these  facilities  would  provide  for  about  59  percent  of  all 
swimming  needs,  30  percent  of  all  boat  launching  and  parking  needs,  about  71 
pei'cent  of  all  camping  needs,  about  73  percent  of  all  picnicking  needs,  about 
56  percent  of  all  parking  needs,  and  about  42  percent  of  all  water  surface 
needs.  The  unmet  swimming  needs  do  not  include  the  33  percent  of  total  swim- 
ming need  allocated  to  be  satisfied  in  swimming  pools.  Some  of  the  unmet 
swimming,  camping,  picnicking  needs  could  be  satisfied  by  the  development 
of  additional  facilities  for  these  activities  by  local  units  of  government  or  by 
the  pri^’ate  sector. 

c.  Supplementary  Considerations 

(1)  Role  of  Local  Governments.  As  in  the  past,  local  units  of  govern- 
ment - counties,  towTiships,  and  cities  - will  need  to  continue  their  role  of 
providing  a substantial  portion  of  the  total  needs  for  development  of  recrea- 
tional facilities.  Local  governments  should  assume  much  of  the  responsibility 
for  the  development  of  the  valley  preserve  system  and  of  recreational  facilities 
on  existing  lakes.  In  addition  to  this  role,  they  should  develop  the  necessary 
facilities  to  satisfy  the  unmet  needs  remaining  from  the  Basin  Plan  except  for 
water  surface  area.  The  cost  of  developing  water  surface  area  normally  would 
be  beyond  the  financial  capacity  of  local  governmental  entities. 

(2)  Role  of  the  Private  Sector.  The  private  sector  should  be  strongly 
encouraged  to  provide  facilities  to  meet  some  of  the  additional  needs  also.  At 
the  time  of  the  inventory  of  existing  recreational  facilities,  the  private  sector 
was  providing  nearly  20  percent  of  all  camping  spaces  in  the  eleven  county 
area.  It  also  provides  a small  but  unknown  amount  of  swimming  and  picnicking 
facilities. 
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The  private  sector  can  only  be  exptected  to  provide  recreational  opportunities 
and  facilities  where  the  economic  return  from  such  investment  justifies  the 
risk  of  the  investment.  The  private  sector  should  be  encouraged  to  continue 
to  supply  camping,  swimming,  picnicking,  and  related  opportunities  for  the 
public.  It  is  believed  that  many  people  would  pay  a reasonable  fee  to  swim 
in  natural  lakes  where  good  beaches  can  be  developed  and  where  water  quality 
is  acceptable.  Picnic  facilities  can  readily  be  provided  at  a nominal  cost  in 
association  with  swimming  facilities.  Those  who  own  suitable  lands  on  pri- 
vate lakes  should  be  encouraged  to  develop  such  resources  for  public  use. 

.\nother  area  where  the  private  investor  can  function  effectively  is  the  con- 
struction and  management  of  boat  marinas.  If  private  investors  can  be  en- 
couraged to  function  in  these  areas,  more  public  funds  will  be  available  for 
the  development  of  those  recreational  facilities  that  do  not  attract  the  pri- 
vate investor. 

(3)  Preservation  of  Outstanding  Resources.  Attention  should  be  given 
to  areas  that  have  significant  or  unusual  aesthetic  or  historic  value.  The  sig- 
nificance may  be  of  local.  State,  or  national  importance.  These  areas  would 
contain  such  features  as  virgin,  unusual,  or  outstanding  communities  of  plant 
life;  outstanding  populations  of  animal  life;  or  outstanding  structures , such  as 
historic  building,  old  bridges,  etc.  These  features  are  being  identified  by  the 
National  Park  Service. 

When  features  of  significant  value  are  discovered  \\’ithin  the  area  to  be  inun- 
dated or  affected  by  inundation,  every  approach  available  should  be  explored 
to  determine  the  most  logical  and  feasible  method  to  protect,  relocate  such 
features,  or  relocate  the  proposed  structure  with  respect  to  such  important 
features.  Although  it  is  desirable  to  provide  water-oriented  outdoor  recrea- 
tion opportunities  which  will  accommodate  large  numbers  of  people,  it  is  also 
important  to  protect  areas  of  natural  beauty,  such  as  Coldwatcr  Creek  in 
Kent  County,  for  those  who  desire  the  quiet  peacefulness  of  nature. 

(a)  Vt’ild,  Scenic,  and  Recreational  Rivers.  There  are  no  rivers 
in  this  basin  which  have  been  recommended  as  a wild,  scenic,  or  recreational 
river.  However,  the  Coldwater  River,  a tributary  of  the  Thornapple  River, 
is  noted  chiefly  for  its  clean,  cold  waters  rippling  over  beds  of  gravel,  its 
wooded  stream  banks,  and  the  rolling  hills,  some  wooded,  rising  to  the  north 
and  south.  The  lower  part  of  the  Flat  River  also  flows  through  some  very 
scenic  landscapes.  V.Tiile  these  rivers  do  not  possess  the  unusual  character- 
istics of  a wild,  scenic,  or  recreational  river  by  national  standards,  they  have 
certain  qualities  which  need  to  be  considered  for  preservation  by  the  State  for 
local  needs. 
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(b)  National  and  State  Trails.  The  North  Country  Trail  is  pro- 
posed to  cross  the  Grand  River  Basin  along  the  Lake  Michigan  shore  in  western 
Ottawa  County.  An  alternate  route  proposed  for  study  passes  north  and  south 
through  the  eastern  parts  of  Jackson  and  Ingham  Counties  and  the  central  part 
of  Shiawasee  County.  As  the  valley  preserve  concept  is  envisioned,  a contin- 
uous trail  system  should  be  developed  from  the  Sandstone  Creek  reservoir, 
northwest  of  Jackson,  along  the  Grand  River  Valley  to  its  confluence  with 
Lake  Michigan.  This  trail  could  be  connected  with  the  alternate  route  of  the 
North  Country  Trail  in  eastern  Jackson  County,  when  that  one  is  completed. 

If  this  trail  were  connected  with  Detroit  through  the  Huron  River  Valley,  it 
would  provide  an  excellent  cross-state  trail,  either  connecting  or  passing 
many  of  the  principal  population  centers  of  the  State. 

(4)  The  Role  of  Aesthetics.  Site  planning  on  each  of  the  proposed 
recreation  areas  should  be  accomplished  in  a manner  to  preserve  as  much  of 
the  natural  beauty  of  the  recreation  area  as  possible.  Since  wooded  areas 
are  limited  in  extent,  they  should  be  protected  from  excessive  traffic.  Inten- 
sive use  areas  should  be  located  some  distance  from  unique  areas  of  Ijiologi- 
cal  life.  WTiere  areas  are  deficient  in  shade,  trees  should  be  planted.  In 
general,  any  reasonable  measure  that  will  protect  or  enhance  the  aesthetic 
qualities  of  recreational  areas  should  be  applied. 

(5)  Alternatives  Outside  of  the  Basin.  Many  recreational  oppoi’tuni- 
ties  have  been  developed  on  lakes  and  rivers  to  the  north  of  the  Grand  River 
Basin.  However,  over  the  last  few  years,  many  of  these  facilities  have  been 
crowded  beyond  their  capacity,  especially  for  camping  and  boating.  Addi- 
tional water  surface  could  be  made  available  on  some  of  those  lakes  presently 
without  public  access.  Opportunities  for  camping,  picnicking,  hiking,  and 
related  land-based  activities  could  be  developed  in  State  and  National  forest 
areas,  but  most  of  these  areas  would  have  only  limited  area  of  water  surface. 
However,  the  potential  of  each  of  these  resource  areas  should  Ix'  developed 

to  its  full  capacity  as  need  arises  within  the  area  or  as  unsatisfied  needs  are 
transferred  from  overcrowded  areas. 

Recreational  facilities  to  the  south  and  east  are  already  used  beyond  their 
capacity.  Thi>re  appears  to  be  little  or  no  opportunity  to  satisfy  a portion  of 
the  Grand  River  Basin  needs  in  this  general  direction. 

The  Lake  Michigan  shore  presents  excellent  opportunities  for  the  development 
of  swimming,  camping,  picnicking,  trails,  and  other  related  activities.  How- 
ever, except  for  the  Grand  Rapids  Subarea,  this  resource  is  rather  far  I'c- 
moved  from  other  subareas  to  effectively  service  day-use  needs.  In  addition, 
much  of  the  Lake  Michigan  shoreline  is  privately  owned  in  small  parcels  as 
residential  property,  especially  in  the  southen.  part  of  the  State;  thus,  the 
acquisition  and  development  of  this  resource  is  costly  and  limited.  This 
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resource  base  serves  large  quantities  of  week-end  and  vacation  users  who 
come  into  the  area  from  the  east  and  south. 


(6)  Supporting  Programs.  There  is  no  single  solution  that  will  re- 
lieve the  water  shortage  during  the  recreation  season.  All  measures  that 
might  make  more  water  and  other  facilities  available  should  be  explored  and 
included  in  a recreation  plan.  A number  of  measures  are  available  to  sup- 
port and  strengthen  the  carrying  capacity  of  existing  and  new  facilities.  These 
measures  include  both  physical  and  regulatory  practices  which,  if  applied 
vigorously  to  protect  and  improve  water  quality,  would  increase  the  efficiency 
of  the  use  of  water  resources.  Such  measures  should  be  established  by  the 
proper  governmental  entity  where  they  are  feasible,  and  they  should  be  admin- 
istered unequivocally  to  prevent  development  which  would  impair  the  aesthetic 
and  recreational  values  of  streams  and  lakes. 

(a)  Water  Quality  Control.  The  effectiveness  of  any  recreation 
plan  is  directly  tied  into  the  quality  of  water  available  for  use.  Any  area  of 
water  lost  through  pollution  reduces  the  supply  by  that  amount  and  increases 
the  pressures  for  use  on  already  deficient  supplies  of  recreational  facilities. 
Water  cannot  be  considered  available  for  recreation  use  unless  it  is  of  suit- 
able quality.  Minimum  quality  standards  permit  partial  body  contact,  but 
the  goal  should  be  a quality  of  water  that  will  permit  whole  body  contact. 

There  are  two  independent  qualities  which  must  be  assumed  in  recreation 
waters:  the  absence  of  health  hazards  and  desirable  aesthetic  qualities. 

Pollution  can  affect  recreation  activities  in  several  ways.  Swimmers  and 
water  skiers  coming  in  direct  contact  with  the  water  are  subject  to  illnesses 
caused  by  pathogenic  organisms  from  human  wastes.  Such  dangers  are 
clearly  illustrated  in  Plate  26.  Turbidity  caused  by  sediments  or  algal 
growth  increases  risks  to  swimming  by  reducing  visibility  under  water.  Con- 
tact with  or  ingestion  of  chemical  wastes,  pesticides,  and  similar  products 
can  cause  serious  injury  to  swimmers  and  others  in  such  waters.  The 
boater's  primary  concern  is  physical  damage  to  equipment  by  extreme  acid- 
ity, alkalinity,  floating  debris , or  chemical  wastes. 

All  w’ater-dependent  and  water^enhanced  activities  are  adversely  affected  by 
visible  floating,  suspended,  or  settled  solids;  arising  from  the  disposal  of 
sewage  or  garbage;  sludge  banks;  slime  infestation,  heavy  growths  of  attached 
plants  or  animals;  blooms  of  high  concentrations  of  plankton;  discoloration  or 
excessive  turbidity  from  sewage,  industrial  w'astes,  or  even  natural  sources; 
the  evolution  of  dissolved  gases,  especially  hydrogen  sulphide;  visible  oil  or 
grease,  including  emulsions;  excessive  acidity  or  alkalinity  that  leads  to 
delignification  of  boats  and  docks ; surfactants  that  foam  when  water  is  agitated 
or  aerated;  and  excessive  temperatures  that  cause  high  rates  of  evaporation 
and  cloudiness  over  the  water.  Even  the  residue  of  the  beauty  of  nature,  as 
shown  in  Plate  27,  can  create  problems  for  recreators  and  officials  alike. 
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Plate  26 — TfuA  bou'i  liopeji  lecAea-ticn  have  been  dosappolnted  by 
the  pottuXed  leadex-b,  (Photo  courtesy  of  Michigan  Department  of 
Natural  Resources) 
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Plate  27 — Poltutanti  in  the  ^on/n  of,  iedimenti  eJioded  fn.om  thi6 
hiZtiide  i/npained  uxnten.  quality  and  the  potentait  fon.  fieeKM.tion, 
(Photo  courtesy  of  Michigan  Department  of  Natural  Resources) 
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Recreation  is  adversely  affected  by  all  improperl\  treated  municipal  and  in- 
dustrial wastes.  Waters  returned  to  streams  or  lakes  from  sewage  treat- 
ment plants  usually  contain  pathogenic  organisms  and  or  other  polluting  mat- 
erials. In  addition,  waste-waters  commonly  have  offensive  odors,  tastes,  or 
turbidity,  which  limit  the  aesthetic  value  as  well  as  the  direct  uses  of  water. 
Solid  wastes  are  often  discarded  or  stored  in  any  place  where  they  can  dc- 
gi’ade  water.  More  specific  information  concerning  water  quality  criteria  is 
given  in  Appendix  G,  stater  Use  and  Stream  Quality. 

Many  private  residences  are  located  on  or  near  the  shores  of  lakes  and  banks 
of  streams  in  the  basin.  Most  of  them  are  serviced  with  individual,  ineffi- 
cient sewage  treatment  systems  which  permit  sewage  wastes  to  seep  into  ad- 
jacent waters.  Such  pollutants  commonly  enter  waters  used  for  recreation  or 
having  potential  for  recreational  use  and  degrade  them  lielow  safe  limits. 

Agriculture  is  responsible  for  several  types  of  pollutants  such  as  sediments 
resulting  from  soil  erosion  (sec  Plate  27),  residues  from  pesticides,  and  the 
leaching  of  nutrients  from  animal  wastes  and  soils.  Sedimentation  commonly 
reduces  the  quality  of  water  both  physically  and  chemically.  Land  is  often 
put  to  those  uses  for  which  it  is  not  well  adapted;  freouently,  land  and  water 
conservation  practices  are  not  adequately  and  properlv  applied. 

The  control  of  residues  from  pesticides  and  leaching  of  nutrients  from  animal 
wastes  and  soils  presents  an  unsolved  problem.  A rapid  acceleration  in  re- 
search is  needed  to  solve  these  problems  before  the\’  become  insurmountable. 

The  construction  industry  permits  substantial  quantities  of  soil  sediments  to 
enter  water  courses  near  construction  areas.  They  make  little  effort  to  ap- 
ply proven  control  measures  to  reduce  this  source  of  sediments  to  a mini- 
mum. They  have  failed  to  coo{X‘rate  in  evolving  new  techniques  to  control 
this  source  of  pollutants  more  effectively. 

(1))  Zoning.  Zoning  can  be  an  effective  tool  when  it  is  appro- 
priately and  impartially  applied.  Two  types  of  zoning  are  available;  (1)  zoning 
of  land  use,  and  (2)  time  zoning. 

Zoning  of  land  use  is  designed  to  control  uses  to  which  land  can  be  put.  In- 
tensive development  of  cottages  and  residences  along  streams  and  late's 
commonly  causes  a severe  deterioration  of  water  quality.  The  jiroper  appli- 
cation of  zoning  has  not  been  used  to  control  the  degree  of  development  on 
and  near  the  shorelines.  Complementary  regulations  - such  as  controls  on  the 
use  of  septic  tanks,  sutxli\ision  regulations,  and  housing  codes  - controlling 
the  disposal  of  waste  water  have  been  little  used  by  the  appropriate  agency  to 
protect  the  quality  of  water. 
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All  to  Ircquontly  there  is  pressure  by  private  individuals,  groups,  or  insti- 
tutions to  develop  floodplains  for  residential,  commercial,  or  industrial  uses 
and  then  to  request  protection  of  such  investments  with  expensive  dams  and 
channel  improvements  built  by  government.  The  zoning  of  floodplains  for 
recreational  and  other  compatible  uses  subject  to  only  limited  or  no  damage 
l)\  flooding  is  an  alternative  to  urban  development.  Many  recreational  lacili- 
ties  are  not  subject  to  intensive  damage  from  flooding.  The  Slate  of  Wisconsin 
has  enacted  legislation  that  requires  counties  to  establish  land  use  controls 
on  floodplains  and  lake  frontages.  Wisconsin  will  establish  such  controls  for 
those  coimties  that  fail  to  respond  within  a given  time  period.  Such  legisla- 
tion in  Michigan  would  control  undesirable  development  on  floodplains  and 
lakeshores  and  would  permit  the  effective  development  of  a large  recrea- 
tion increase  through  coming  decades. 

Time  zoning  is  the  establishment  of  regulations  to  control  the  time  of  day  that 
reercators  can  participate  in  certain  water-based  activities,  such  as  water 
skiing.  Such  measures  are  useful  to  reduce  or  eliminate  conflict  among  var- 
ious uses  and  tend  to  increase  the  total  opportunity  for  participation  in  recrea- 
tion activities  on  a given  area  of  water. 

(c)  Water  Re-use.  If  it  is  properly  treated,  water  can  l)c  used 
over  and  over  again  by  industries  and  municipalities.  Careful  accounting  of 
water  usage  should  be  maintained  to  ensure  optimum  availability  of  fresh 
water  in  surface  and  ground  water  supplies. 

d.  Scale  of  Development.  The  scale  of  recreational  development  set 
lorth  on  reservoir  sites  in  the  Plan  of  Development  represents  approximately 
one-third  of  the  ultimate  capacity  of  these  facilities.  The  development  of 
additional  recreational  facilities  in  post-1985  would  satisfy  a substantial  part 
of  additional  needs  as  they  arise. 


On  existing  State  parks,  the  scale  of  development  is  designed  to  bring  these 
facilities  to  their  ultimate  capacity  as  now  planned  by  the  State  of  Michigan. 
Where  jHiblie  accesses  are  developed  on  natural  lakes,  they  could  be  exix'cted 
to  reach  their  safe  ultimate  capacity  for  water-based  activities  within  a few 
years. 


The  development  proposed  on  the  valley  preserve  system  would  represent  only 
a small  beginning  of  the  ultimate  potential  of  a basin-wide  system.  This  sys- 
tem, like  the  proposed  reservoirs,  could  satisfy  a vast  amount  of  recreation 
needs  in  the  post-1985  period. 


Table  17  shows  the  initial  and  ultimate  levels  of  visitation  that  could  be  ex- 
pected on  these  proposed  recreation  developments  for  the  eight  activities 
usi'd  in  this  study. 
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Table  17 


Levels  of  Initia;  and  Ultimate  Visitation 


Proposed  Recrea- 
tion Development 

Reservoir 

Number 

Rogue  River 

19A 

Duck  Creek 

25 

Prairie  Creek 

42 

Fish  Creek 

47A 

Portland 

51 

Doan  Creek 

59 

Sandstone  Creek 

62 

Sand  Creek 

74 

Bear  Creek 

109 

Lookingglass  and 

148  and 

Grill)  Creek 

149 

No  Name  Creek 

180 

Subtotal 


lioffmaster  State  Park 

Ionia  Recreation  Area 

Newaygo  State  Park 

Sleepy  Hollow 

\i  aterloo  Recreation  Area 

Yankee  Springs 

Lake  Access,  West  Central 
Sul)a  rea 

Lake  Access,  Grand  Rapids 
Subarea 

Subtotal 

Valley  Preserve  (Grand  Rapids) 

Valley  Preserve  (Lansing 
Subtotal 

Total 


V'^is Ration  in  Recreation  Days 


Initial  (1985) 

Ultimate 

286,000 

1,669,000 

297,000 

746,000 

302,000 

912,000 

340, 000 

1,159,000 

356, 000 

1,121,000 

291,000 

883,000 

886,000 

2,275,000 

339, 000 

1,209,000 

191,000 

456,000 

369,000 

1, 107,000 

245, 000 

596 , 000 

3,892,000 


5()0, 000* 

153,000* 

103,000* 

310,000* 

51,000* 

190, 000* 

92, 000* 

92,000* 

1.055. 000 

177,000  875,000 

37,000  210,000 

214,000 

5.701.000 


*Thcse  visitation  figures  arc  considered  to  be  ultimate  althougn  they 
by  1985,  ,_(v. 


»«♦  , 


12,035,000 


1,085,000 
13, 120,000 

will  occur 


In  addition  to  recreation  needs,  consideration  must  be  Riven  to  needs  for  flood 
control,  water  suppl\ , and  other  uses  for  water.  It  is  apparent  that  one  or 
more  ot  these  needs  will  require  the  development  of  additional  extensive  acre- 
ages by  the  year  2020.  No  estimate  of  them  is  available  at  this  time. 

e.  Scheduling  of  De\elopment.  Development  priorities  are  based  on  un- 
satisfied demand  by  subarea  and  activitv.  The  greatest  unsatisfied  demand  for 
outdoor  recreation  within  the  basin  emanates  from  the  Lansing  and  Northeast 
Subareas.  They  liave  very  few  natural  water  resoui’ces  suitable  for  recrea- 
tional development.  Tlierefore,  it  will  be  necessary  to  rely  mainly  on  impounded 
water  to  satisfy  the  recreation  demand  in  these  areas. 

Ot  the  12  reservoirs  proposed  in  the  Plan  of  Development,  consideration  should 
be  given  to  their  construction  in  the  following  order:  Sandstone  Creek,  Doan 
Creek,  and  Bear  Creek  should  receive  first  priority;  Portland,  No  Name  Creek, 
Prairie  Creek,  and  t!ie  Lookingglass-Grub  Creek  complex  should  receive  second 
priority;  and  Sand  Creek,  Bogue  River,  Duck  Creek,  and  Fish  Creek  should  be 
held  for  third  priority. 


The  lirst  priority  reservoirs  are  either  located  in  or  near  the  Lansing  and 
Northeast  Subareas,  areas  ot  great  nei“ds.  The  second  priority  group  would 
add  recreational  facilities  to  the  an-as  of  greatest  nci.'d  and  would  initiate  the 
development  of  needed  facilities  west  of  Lansing  whert'  water  surface  is  I'ela- 
tively  limited.  Construction  ot  the  third  group  wcnild  complete  the  resciwoii' 
phase  of  the  recreation  plan  proposed  to  satisfv  Pl-tr)  recreation  net-ds. 

The  Sandstone  Creek,  Doan  Creek.  Portland,  Ik’ar  Creek,  No  Name  Creek,  and 
Lookingglass-Grub  Creek  reservoir  sites  m;ike  up  about  all  of  the  most  desir- 
able sites  in  the  eastern  part  of  the  Basin.  The  Sand  Creek  and  Rogue  River 
sites  are  located  relatively  close  to  the  rapidlv  growing  Grand  Ihipids  SMS.A. 

The  Prairie  and  Fish  Creek  sites  are  in  areas  ladativclv  devoid  of  water  sur- 
face. lh('v,  together  with  the  Duck  Crc'ck  site,  lie  somewhat  I'arthei'  removed 
from  urban  centers  and  could  be  developed  with  gr<‘atei'  emphasis  on  wet'kiaul 
use. 


Most  ol  the  subareas  have  greater  or  lesser  amounts  of  natural  waters  titat  lend 
themselves  to  di  velopment.  Programs  should  l)c  initiated  to  make  optimum  use 
of  existing  natural  resources  through  aetjuisition  atid  dev (.dopnif'iit  of  abutting 
land.  The  more  than  15,000  acres  of  water  in  lakes  without  public  access  and 
5,000  acres  in  rivers  with  very  limited  access  provide  an  t'xcellent  opportunitv 
to  obtain  additional  land  and  water  tor  I’ecreational  use.  As  much  of  those  re- 
sources as  is  feasible  should  be  acquired  and  developed  as  soon  as  possible. 


17.  SUGGESTED  ADMIMSTHATIVE  ARRANGEMENT.  It  is  suggested  that  the 
general  reeri-ation  lands  and  all  related  facilities  be  administered  by  the  State 
of  Michigan  or  local  go\ernmental  entities  in  accordance  with  the  provisions  of 
Public  Law  S9-72. 

1 8 . REI.ATK)NSI11P  OE  THIS  PLAN  TO  PLANS  OF  REGIONAL  AND  NATIONAL 

SC01’_E.  The  relationship  of  this  proposed  i-ccreation  plan  to  planning  pre- 
sently being  conducted  by  the  Great  Lakes  Rasin  Commission  and  to  other  com- 
prehensive planning  in  the  nation  should  be  examined.  Such  considerations  are 
necessary  to  determine  that  this  increment  of  the  regional  and  national  plan  is 
compatibU'  with  the  broader  aspects  of  planning, 

a.  At  the  Regional  Level.  The  Grand  River  Rasin  Comprehensive  Study 
was  authorized  before  the  Great  Lakes  Rasin  Commission  was  established.  Thus, 
the  study  was  well  along  before  the  Great  Lakes  Rasin  Commission  initiated  a 
r\pe  I Comprehensi\’e  study  on  the  Great  Lakes  Region.  However,  the  Grand 
River  Rasin  Stud\-  of  recreation  was  conducted  in  a manner  that  is  compatible  with 
the  broad  overview  approach  being  used  in  the  Great  Lakes  Rasin.  With  the  ex- 
ception of  Gratiot  County  included  in  the  Grand  River  Comprehensive  Study,  this 
river  basin  along  with  the  Kalamazoo  and  St,  Joseph  River  Rasins  comprise 
Planning  Suliarea  2,;i  of  the  Great  Lakes  Rasin  stud\-  area.  The  Grand  River 
Rasin  Comprehensive  Stud\'  will  pro\'idc  substantial  input  to  the  planning  for 
Planning  Subarea  2.:i  of  the  Great  Lakes  P.asin  Comprehensiv'c  study  and  the  basin 
plan  will  function  as  a part  of  the  overall  Great  Lakes  Rasin  plan.  Thus,  it  will 
lie  the  second  riser  liasin  in  the  Great  Lakes  Rasin  to  have  a detailed  plan  for 
needed  development  of  recreational  facilities.  The  Genesee  River  Rasin  in  New 
i ork  State  was  the  first. 

In  light  of  this  liroader  overview,  t!u>  various  elements  set  forth  in  the  recrea- 
tion plan  of  this  section  will  nei'd  to  lie  weighed  against  needs  for  water  resource 
development  in  other  parts  of  the  Great  Lakes  Rasin.  After  the  needs  for  the 
Great  Lakes  Rasin  have  been  determined  by  the  Great  Lakes  Rasin  Compre- 
hensive T\pe  1 and  subsec(uent  studies,  priorities  for  development  of  needed 
projects  will  Ik-  established.  Such  priorities  could  override  the  immediate  pri- 
orities set  forth  for  the  development  of  the  proposed  projects  in  the  early  action 
phase'  of  this  recreation  plan. 

I).  At  the  National  Level.  'Fhe  nee'd  for  water  resource  development  at  the 
national  levc'l  through  the  vear  2020  is  being  explored  through  a series  of  18 
broad  overview  tCom|irehensi ve  Tvpe  II  river  basin  studies  covering  the  entire 
nation.  Manv  of  these  studies  are  either  now  underway  or  have  been  completed. 
One  of  llu'  primary  purposes  of  these  studies  is  to  identify  those  river  basins 
lU'cding  greater  in-depth  study  than  can  be  accomplished  through  a Comprehen- 
sive' Tvpe  I studv  and  to  establish  a priority  systc'm  for  the  in-depth  studies. 


The  Grand  Kiver  Basin  Comprehensive  study  along  with  several  other  river 
l)asins  was  authorized  for  Comprehensive  Type  II  studies  by  Congress  early 
in  the  national  planning  program.  Thus,  the  Grand  River  Basin  Comprehen- 
sive Study,  through  the  Great  Lakes  Basin  Comprehensive  Study,  is  a part  of 
the  total  national  planning  program  for  the  development  of  water  and  related 
land  resources.  The  requirements  for  recreational  facilities  set  forth  in  this 
■\ppendix  and  in  Appendix  Q (the  Basin  Plan)  will  need  to  be  weighed  against 
requirements  for  water  and  related  land  resource  development  proposed  in  other 
river  liasin  studies  in  the  nation.  Priorities  vGll  be  established  by  Congress 
for  development  of  water  resource  facilities  according  to  areas  of  greatest 
needs  within  the  limits  of  financial  resources  of  the  nation.  Thus,  this  recrea- 
tion plan,  as  carried  forward  into  the  overall  basin  plan,  will  provide  neces- 
sary data  to  enable  Congress  to  establish  priorities  and  make  decisions 
regarding  the  development  of  water  and  related  land  resource  facilities  in 
this  and  other  river  basins. 
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SECTION  V 


EVALUATION 

19.  BENEFITS.  Recreation  benefits  were  based  on  the  premise  that  the 
proposed  recreation  plan  in  Section  IV  would  be  implemented  and  ready  for 
use  by  1985. 

a.  Tangible.  A number  of  factors  affect  the  value  of  a given  water  im- 
poundment for  recreational  use.  These  factors  vary  with  the  use  which  the 
impounded  water  in  any  given  reservoir  is  to  be  employed. 

Normally  when  a reservoir  is  used  solely  for  recreation  purposes,  the  benefits 
received  from  it  have  a somewhat  higher  value  per  recreation  day  than  they 
have  when  that  reservoir  is  manipulated  for  multipurpose  uses.  An  impound- 
ment used  exclusively  for  recreation  has  a relatively  stable  level  of  water 
which  is  essential  to  obtain  maximum  benefits  for  recreation.  A constant 
level  permits  more  economical  development  of  launching  ramps  and  quality* 
bathing  beaches  on  favorable  slopes.  All  of  these  factors  enhance  the  rec- 
reational value  to  the  participant. 

Sites  with  good  recreational  potential  arc  relatively  limited  in  the  Grand  River 
Basin.  The  group  of  sites  selected  for  recreational  development  have  a po- 
tential to  provide  a substantial  portion  of  the  necessary  water  and  related 
resources  in  reasonable  proximity  to  the  greatest  need. 

The  character  of  the  land  adjacent  to  the  study  sites  adds  to  or  subtracts  from 
the  quality  of  an  area  for  recreational  development.  Sloping  to  strongly 
rolling  lands  add  character  to  a site,  whereas  nearly  level  land  presents  a 
monotony.  Further,  the  shore  fringes  of  sites  in  very  shallow  basins  even- 
tually fill  in  with  extensive  growth  of  shallow  water  plants.  On  the  other  hand, 
steep  slopes  adjacent  to  shorelines  limit  the  recreational  opportunity  by 
making  it  difficult  to  gain  access  to  the  water's  edge. 

All  of  these  factors  were  considered  in  the  assignment  of  an  equitable  value 
to  recreation  Ixmefits.  A monetary  value  per  recreation  day  was  determined 
in  accoi’dancc  with  Senate  Document  97,  Supplement  1.  An  average  value  of 
$1.25  was  placed  on  all  recreation  days  which  would  be  fulfilled  by  the  develop- 
ment of  resources  and  facilities  set  forth  in  the  recreation  plan. 

The  number  of  recreation  days  was  obtaincxl  from  the  five  water-oriented 
activities  identified  in  the  demarel  section.  Sightseeing,  hiking,  and  ",ature 
walks  also  contribute  to  benefits,  aixl  visitations  accruing  to  these  activities 
were  calculated  as  a percentage  of  the  five  major  activities. 


Average  annual  equivalent  benefits  were  calculated  from  the  product  of 
ultimate  visitation  in  recreation  days  and  value  per  unit  day.  For  all  long 
term  development  projects  - reservoirs  and  valley  preserves  - Curve  No.  2 
from  Technical  Paper  No.  5 by  Lester  M.  Duck  and  Paul  F.  Beard,  Corps 
of  Engineers,  was  used  in  deriving  the  average  annual  equivalent  benefit. 

See  Plate  28.  This  curve  shows  that  an  initial  level  of  visitation,  about 
30  percent  of  the  ultimate  level,  will  be  attained  about  three  years  after 
completion  of  the  project.  About  85  percent  of  the  ultimate  level  will  be 
reached  about  50  years  after  completion  of  the  project.  Curve  No.  7 was 
used  to  derive  the  benefits  for  all  other  projects  which  will  be  completed  and 
in  full  use  over  a relatively  shoxT  period  of  time.  This  curve  shows  that 
about  50  percent  of  the  ultimate  visitation  will  be  attained  in  the  first  year 
and  that  ultimate  visitation  will  be  reached  within  about  20  years  of  completion 
of  the  project.  Benefits  were  discounted  at  a rate  of  4-7/8  percent  over  a 
period  of  100  years. 

A summary  of  estimates  of  recreation  days  that  would  be  satisfied  in  the 
Basin  and  the  monetary  benefits  in  average  annual  equivalents  is  presented 
in  Table  18. 


Table  18 

Basin  Summary  of  Recreation  Days 
and  Average  Annual  Equivalent  Benefits 


Suixarea 

Jackson 
Lansing 
West  Central 
Grand  Rapids 
Northeast 
Basin  Total 


Visitation  in 
Recreation  Days 
Ultimate 

2.326.000 

3.246.000 

3.417.000 

4.411.000 

1.609.000 

15,009,000 


Average  Annual 
Equivalent 
Benefits  

$ 1,687,000 

2.352.000 

2.481.000 

3.200.000 

1.167.000 
$10,887,000 


b.  Intangible.  No  attempt  has  been  made  to  compute  intangible  benefits 
in  this  analysis.  The  determination  of  such  benefits  requires  a comprehensive 
study  of  individual  sites. 


20.  COSTS.  Cost  estimates  were  based  on  the  acquisition  of  land,  develop- 
ment of  facilities,  and  the  construction  of  reservoirs  set  forth  in  the  recreation 
plan  in  Section  IV. 
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Percent  of  Total  Recreation  X'isitation 


Plate  28 


The  cost  analysis  was  developed  in  several  basic  steps  which  include  calcula- 
tions of  costs  for  the  development  of  the  initial  and  future  increments  of  rec- 
reational facilities  exclusive  of  water,  calculations  of  the  cost  of  land  and 
calculation  of  the  average  annual  equivalents  of  costs.  Costs  were  computed 
both  for  the  basin  as  a whole,  for  each  of  the  subareas,  and  for  each  major 
project  included  in  the  recreation  plan.  See  Tables  19  and  20  for  a complete 
breakdown  of  these  cost  estimates  per  1,000  design  load  or  one  standard  unit. 


Table  19 

COSTS  OF  FACILITIES  PER  STANDARD  UNIT 
Standard  Unit  - 1,000  Design  Load  Visits 


Item 


Picnic  Units 
(4  tables, 
fireplace) 

Picnic  Shelter 


$560/Unit 
20  Visitors/Unit 

50  Units/l, 000  Visitors  $28,000 

$12, 000/Shelter 

1 Shelter/25  Picnic  Units 

2 Shelters/1, 000  Visitors  $24,  000 

Subtotal  for  Picnic 
Facilities 


Beach 


Change  House 
including  rest- 
rooms, showers 


$0.28/Sq.  Ft. 

150  Sq.  Ft. /Visitor* 

150,  000  Sq.  Ft. /l,  000  Visitors 

$100,  000/Unit 
2000  Visitors/Unit 
1/2  Unit/1000  Visitors 


Boat  Launch  Ramp  $18, 000/Ramp  Site 
120  Visitors/Site 
8 1/3  Sites/1,000  Visitors 


Camp  Sites 


Parking 


:$1, 800/Unit 

5 Visitors/Unit 

200  Units /I,  000  Visitors 


$140/Unit 
4 Visitors/Unit 

250  Units/1,000  Visitors 

*This  includes  100  square  feet  of  dry  beach 
and  50  square  feet  of  wet  beach  per  visitor. 
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Cost  per 
Standard  Unit 


$ 52,000 


$ 42,000 


$ 50,000 


$150,000 


$360,000 


$ 35,000 


1 


Table  ly  (con't) 

COSTS  OF  FACILITIES  PER  STANDARD  UNIT 
Standard  Unit  - 1,000  Design  Load  Visits 

Cost  Per 


Item 

Standard  Unit 

Sanitary  Units 

$12,000,  Unit 
.‘120  Visitors/Unit 
.2  Units/1,000  Visitors 

$ .‘10,000 

Water  Supply 

$1, 000 /Unit 

75  Visitors/Unit 

11  Units,'l,000  Visitors 

$ 14,000 

Nature  Walks 

$8,  000/Mile 

1,000  VTsitorS/ Mile 

1 Unit  1,000  Visitoi'S 

$ 8,000 

Hiking 

$1,000  Mile 
200/Visitors  Mile 
5 MileS' 1,000  Visitors 

$ 5,000 

Signs  and 
Markers 

$0.  25/'Visitor 
$250  1,000  Visitors 

$ 250 

Landscaping 

$1, 50/Visitor 
$l,500  1,000  Visitors 

$ 1 , 500 

Administration 

Building 

$220,000  'Unit 

40,  000  Visitors  Unit 

1/40  Unit,  1,000  X'isitors 

$ 0,000 

Power 

Distribution 

Average,! . 000  Visitors 

$ 5,000 

Roads 

$40, 000/Mile 
1 Mile,  1,000  V'isitors 

$ 40,000 

Sewage  Treat- 
ment Plant 
(Tertiary) 
including  collec- 
tion system,  etc. 

$2  million '5  mgd  Unit 
$00. 000  T , 000  visitors 

$ 00,000 

.1-00 

A 


Table  20 


COST  OF  FACILITIES  BY  ACTIVITY  PER  1,000  DESIGN  LOAD  VISITS 

(Standard  Unit) 


Activity  and 

Cost  Per 

Facilities  Needed 

Standard  Unit 

Swimming 

Beach 

$ 42,000 

Parking 

35,000 

Water 

14,000 

Power 

5,000 

Bath  House  including 

Sanitation 

50,000 

Total 

$146,000 

Boating  and  Water  Skiing 

Ramp  and  Parking 

$150,000 

Water 

14,000 

Power 

5,000 

Sanitation 

36,000 

Total 

$205,000 

Camping 

Unit 

$360,000 

Picnicking 

Unit  (includes  shelters) 

$ 52,000 

Parking 

35,000 

Water 

14,000 

Power 

5,000 

Sanitation 

36, 000 

Total 

$142,000 

Sightseeing 

Parking 

$ 35,000 

Sanitation 

36,000 

Water 

14, 000 

Total 

$ 85,000 

J 

! 

1 ^ 
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Table  20  (con't) 

COST  OF  FACILI  TIES  BY  ACTIVITY  PER  1,000  DESIGN  LOAD  VISITS 

(Standard  Unit) 


Activity  and 
P'acililies  Needed 


Cost  Per 
Standard  Unit 


Nature  Walks 
Parking 
Sanitation 
Water 
Trails 


S 35,000 

30. 000 

14.000 
8,  000 


Total 


S 93,000 


Hiking 

Parking 

Sanitation 

Water 

Trails 


S 35,000 

30.000 

14. 000 
5,  000 

Total  S 90.000 


Signs 

Landscaping 
Administration  Building 
Roads 

Sewage  Treatment 


$ 250 

$ 1,500 

S 0,000 
S 40,000 
S 00,000 


Cost  of  facilities  was  determined  lyv  multiplying  the  cost  of  facilities  per  stand- 
ard unit  for  any  given  recreational  activity  by  the  number  of  standard  units 
planned  for  each  project  in  the  recreation  plan.  The  sum  of  these  costs  by 
activity  equals  the  total  cost  of  facilifes.  Sec  Table  21  for  a summary  of 
these  estimates  by  subarea  and  the  basin.  Details  of  these  costs  l)v  project 
are  given  in  Appendix  E. 

In  the  computation  of  cost  of  recreation  land,  it  was  assumed  that  all  land 
needed  to  develop  the  complete  recreation  area  to  its  ultimate  capacity  would 
be  acquired  in  the  initial  stages.  Also,  it  was  assumed  that  10  to  15  percent 
of  the  land  would  be  developed  for  the  basic  five  recreational  activities  used 
in  this  study.  An  additional  three  to  five  percent  of  the  land  will  be  needed 
for  the  development  of  facilities  for  those  activities,  such  as  play  fields,  etc. , 
not  considered  in  this  study.  The  remaining  80  to  85  percent  would  function 
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Activity  and  Jackson  Subarea  Lansing  Siii.arca  West  Central  Subarea 

hclated  NctKls  No.  of  Cost  of  No.  of  Cost  of  No.  of  Cost  of 
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US  huft'ers  Ix'twoen  aclivilies  and  provide  space  for  hiking,  nature  walks,  and 
siglitseeing,  as  illustrated  in  Plate  29,  A price  of  $250  per  acre,  used  also 
l)y  the  Corps  of  Engineers,  was  assumed  in  the  determination  of  the  cost  of 
land.  However,  this  figure  probably  is  too  low  since  the  State  of  Michigan 
\er\  recently  paid  approximately  $550  per  acre  for  land  for  the  New  Sleepy 
Hollow  Park  about  fifteen  miles  northeast  of  Lansing. 

Data  for  the  cost  of  construction  of  reservoirs  was  obtained  from  material 
prepared  by  the  Corps  of  Engineers  and  the  Soil  Conservation  Service. 

Costs  for  planning,  overhead,  and  contingencies  were  added  to  the  initial  and 
future  increments  of  facility  costs.  With  certain  exceptions,  these  were  es- 
timated to  be  20  [)ercent  of  facilit\’  costs.  Where  the  total  facility  costs  ex- 
ceeded 10  million  dollars  the  percentage  was  reduced  to  15;  and  where  the 
total  laeility  cost  was  less  than  one  million  dollars,  the  percentage  was  in- 
creased to  25. 

Estimates  of  average  annual  e(|ui\alent  costs  were  calculated  from.  (1)  annual 
i't|ui\ alents  ot  interest  and  atmu-tization  on  initial  development  costs  (includ- 
ing estimate's  of  costs  foi-  planning,  ovc-rhead  and  contingencies)  based  on  in- 
terest rates  ot  ) 7 s percent  over  a periixl  of  100  years,  (2)  annual  equivalents 
ol  inti'rest  and  amortization  on  llu'  developnient  of  luture  incix'ments  of  facili- 
ties discounted  to  present  worth,  (.b  annual  e(|uivalents  of  initial  costs  of 
operation  and  mainti'nanee  based  on  55  ci-nts  per  visitor  day,  (see  Plato  50), 

( I)  annual  equivalents  ol  the  cost  <>l  operation  and  maintenance  on  the  addition 
ol  luture  increments  >f  faeilitic's  diseountt'd  lo  pri'Sent  worth,  (5)  annual  equi- 
vah'iits  of  replacement  costs  on  the  initial  invi'stment,  (ti)  annual  equivalents 
ol  tin-  replacenu'iit  costs  on  'nture  inci-ements  of  facilities  discountcxl  to  [)re- 
sent  worth,  (Ti  annual  ecjunaduits  ot  intei'cst  and  amortization  on  costs  ol 
reeri’ation  land,  and  C'l  annual  e<|ui\alents  ol  inti'rest  and  amortization  on 
costs  of  development  of  resi-rvoirs.  See  Tables  22  through  27  for  a break- 
down ol  average  annual  •.■()uivalent  costs  tor  each  ol  the  suliareas  and  the  basin 
as  a whole. 
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Plate  29 — Hiking  can  he  an  inte’ic  ^ t eng  adventnte  <u(C  the 
unexpected.  (Photo  courtesy  of  Michigan  Dopar tinent  of  Natural 
Resources) 
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Plate  30 — fypci  of,  tm /nfetiaiicc  aae  'leqaiXQd  to  fceep  tectcatioiia^ 
^aciUti  (XttXiictive  to  the  pub  tic . (Top  photo  courtesy  of  South 
Bend  Tribune;  Bottom  photo  courtesy  of  Michigan  Department  of  Natural 
Resources) 


Table  22 


Estimates  of  Average  Annual 
Ecjuivalcnt  Costs  for  the  Proposed 
Recreation  Development  in  the  Grand  River  Basin 


K 1 e ine nl of  Costs 

Inlei'ost  and  Amortization 

Initial  Cost  ($3(1, 512, 000) 

Cost  of  future  Increments 
discounted  ($(>2,418,000) 

Total  Average  Annual  Equivalent 

Interest  and  Amortization  Costs 

Operation  and  Maintenance 

Initial  (a)sts  (5, 858,  000  visits) 

Cost  of  future  inc  rements 
discounted  (0,149,000) 

'I'otal  Axerage  Annual  Equixalent 

Operation  and  Maintcmancc  costs 


M^erage  Anjmal  Equivalents 


$1,792,000 


1. 226,000 


$3,023,000 


1,407,000 

948,000 


2,415,000 


Major  Rei)lacemciit 

Initial  Costs  ($30,512,000) 

Costs  of  futui'e  inci-ements 
discounted  ($02,418,000 

'I'otal  Average  Annual  Equivalent 

Iteplaeemcnt  Costs 


255.000 

172.000 


427,000 


Land  Costs  ($7,800,000) 

I)evc'lr)pment  of  Reservoii* 
costs  ($30,479,000) 

'I'otal  Average  Annual  Efiuivalent  Costs 


385,000 

1, 794,000 
$8^044, 000 
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Table  23 

Kslinialcs  of  Average  Annual 
Tquivalenf  Costa  for  the  Proposed 
Recreation  Development  in  the  Jackson  Subarea 


Interest  and  Amortization 

Initial  Cost  ($5,120,000) 

Cost  of  future  Increments 
discounted  ($9,374,000) 

Total  Average  Annual  Equivalent 

Interest  and  Amortization  Costs 


Average  Ann iial  Equivalcid 


$ 252,000 


184,000 


$ 436,000 


Opeiation  and  .Maimenanee 

Initial  Costs  (937,000  visits)  235,000 

('ost  of  future  inei'cmients 

discounted  (1,389,000  visits)  144,000 

Total  Average  A\mual  Equivalent 
Operation  and  Maintenance  costs 

Major  Replacement 

Initial  Costs  ($5,  120,000)  36,000 

Costs  of  future  increments 

discounted  ($9,374,000)  _ ____2^00£_ 

'J’otal  A\'crage  Annual  Equivalent 
Replacenu'iit  Costs 

Land  Costs  ($1,250,000) 

Development  of  Uc  servoii- 
costs  ($6,858,000) 

't  otal  Au  rage  Annual  EciuivaU'nt  Costs 


379,000 


_62_,  000 
61,000 


337, 000 
$1,275,000 
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Table  24 


KsUniales  of  Average  Annual 
K(iuivalent  CU>sts  for  tlic  Proposed 
Hecreation  Development  in  the  Lansing  Subarea 


KU'nu'uls  of  Costs 

Average  Annual  K(|ui\al('nts 

Inlc-resl  and  Aimu’li/.at  it)u 

Initial  Cost  ($7, 847, 000) 

$ 387,000 

Cost  of  future'  Inereinents 
disc'ounteil  ($11, 805,  000) 

• 231,000 

I'otal  A\erage  Annual  lajui valent 
Interest  and  ATiiorti/ation  Costs 

$ 618,000 

Oj)i'i'ation  and  Mainicnanee 

Initial  Costs  (1,275,000  visits) 

319^00^ 

C'ost  of  futui'e  inerenients 
diseounled  (1,919,000  visits) 

198,000 

Total  Au  rage  Annual  Kqui\ alent 
Operation  and  Maintenanee  costs 

517,000 

Major  Ueplaecnu  nt 

Initial  Costs  ($7,847,000) 

55,000 

Costs  of  future  inei-enients 

diseounled ($11,805,000)  33,000 


'i'otal  A\ci  ag('  Annual  l.'qiiivalent 

Hc'plaeement  Costs 

88^P00_ 

Land  Costs  ($1,550,000) 

I7j000 

Dc'velopment  of  Keservoir 

costs  ($5,663,000) 

^9j  000 

'I'otal  Average  Annual  Kfiidvalent  Costs 

$1,579,000 
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Table  25 


EsUmales  of  Avoiiige  Annual 
Equivalent  Costs  for  the  Pi’oposcd 
Recreation  Development  in  the  West  Central  Subarea 

I 


PI  A’V-il''  Averaite  Annual  Equivalents 


Interest  aiul  Ainoi'lization 

Initial  Cost  ($10,881,000) 

$ 535,000 

Cost  of  future  Inereinents 
discounted  ($13,959,000) 

275,000 

'I'otal  Average  Annual  lajuivalent 

Interest  and  Amortization  Costs 

$ 

810,000 

Operation  and  Maintenance 

Initial  Costs  (1,580,000  visits) 

396,000 

Cost  of  future  increments 
discountc'd  (1,888,000  visits) 

196,000 

Total  Average  Annual  Equivalent 

Operation  and  Maintenance  costs 

592,000 

Major  Replacement 

Initial  Costs  ($10,881,000) 

76,000 

Costs  of  future  increments 
discounted  ($13,959,000) 

38,000 

3'otal  Average  Annual  Equivalent 

Rei)laccment  Costs 

114,000 

Land  Costs  ($1,887,000) 

94,000 

Development  of  Reservoir 
costs  (13,491,000) 

663,000 

Total  Average  Ar.nnal  Equivalent  Costs 

$2, 

273,000 
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Table  26 


P'slimatcs  of  Average  Annual 
Equivalent  Costs  for  the  Proposed 
Recreation  Development  in  the  Grand  Rapids  Subarea 


Elenienfs  of  Costs 


A \;e rage  Ann ual  Kquivalen ( s 


Interest  and  Amortization 

Initial  Cost  ($8,617,000) 

Cost  of  future  Increments 
discounted  ($20,331,000) 

Total  Average  Annual  Ecpii valent 

Interest  and  Amortization  Costs 


$ 424,000 


399,000 


Operation  and  .Maintenance 

Initial  Costs  (1,460,000  visits) 

Cost  of  future  increments 
discounted  (2,951,000  visits) 

Total  Average  Annual  Equivalent 

Operation  and  Maintenance  costs 


366,000 


306,000 


Major  Replacement 

Initial  Costs  ($8,617,000) 

Costs  of  future  increments 
discounted  ($20,311,000) 

Total  Average  Annual  Equivalent 

Replacc-ment  Costs 


60,000 


56,000 


Land  Costs  ($2,362,500) 

Development  of  Reservoii- 
costs  ($9,107,000) 

3’otal  Average  Annual  Equivalent  Costs 
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Table  27 


“ Estimates  of  Average  Aimual 

Equivalent  Costs  for  the  Proposed 

I Recreation  Development  in  the  Northeast  Subarea 

; 

Ek'inents  of  Costs 

Intei’est  and  Aniortiy.ation 

i 

Initial  Cost  ($4,047,000) 

[ Cost  of  future  Increments 

discounted  ($6,969,000) 

I Total  Average  Annual  Equivalent 

F Intei'cst  and  Amortization  Costs 

I Opeiation  and  lUaintenanci' 

[ Initial  Costs  (606, 000  visits) 

' Cost  of  future  increments 

diseounted  (1,003,000  v'isits) 

'I’otal  Avei'age  Annual  Equivalent 

Opei’ation  and  Maintenance  costs 

Major  Replaet'inent 
I Initial  Costs  ($4,047,000)  28.000 

Costs  of  future  inci’cmcnts 

discounted  ($6,969,000)  19,000 

Total  Average  Annual  l!qui\alent 

^ Replacement  Costs  47, 000 

! Land  Costs  ($756,000) 

I Development  of  Reservoir 

1 costs  ($1,360,000) 

k 

i 'J'otal  Averaj'.e  Annual  E(]ui\rdi'nt  Costs 


36,000 

67,000 

$ . 741,  000 


151.000 

104.000 

255, 000 


Average  Annual  Eciui\'alents 

$ 199,000 

137.000 

$ 336.000 
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21.  COST  ALLOCATION.  COST  SHARING.  AND  REIMBURSEMENT. 

Cost  Allocation.  No  allocation  of  costs  can  be  made  at  this  prelimi- 
nary stage  of  the  study. 

Least  Cost  Alternative.  No  least  cost  alternative  is  available  at  this 
time.  If  any  particular  site  is  constructed  as  a multipurpose  project,  the 
costs  of  land  and  the  structure  would  be  prorated  among  the  various  uses  as- 
signed to  the  project.  Once  uses  have  been  specifically  assigned  to  a given 
site,  recreational  benefits  would  need  to  be  determined  on  the  basis  of  the 
elev'ation  of  the  recreation  pool  in  the  reservoir,  not  on  the  maximum  poten- 
tial of  that  site.  Thus,  least  cost  alternatives  cannot  be  computed  until  the 
study  has  progressed  to  that  point  where  specific  elevations  will  have  been 
selected  for  detail  study. 

Cost  Sharing  and  Reimbursement.  It  would  be  desirable  for  iion-Fed- 
eral  agencies  to  share  the  costs  of  land  and  construction  with  the  Federal 
Government  as  indicated  by  Congress  in  Public  Law  89-72. 

d.  In  the  Absence  of  Intent.  In  the  event  that  the  State  of  Michigan  or  any 
other  public  agency  should  not  desire  to  participate  in  sharing  the  costs  at  this 
time  it  would  be  desirable  for  the  construction  agency  to  purchase  and  hold  for 
ten  \ears  such  lands  as  may  be  needed  to  develop  a complete  reci'eation 
facility. 


SECTION  VI 

VIEWS  OF  O'rHER  INTERESTS 


This  Appendix  was  reviewed  by  other  participating  agencies  which  offered 
many  helpful  suggestions  and  comments.  Most  of  these  comments  were  of 
an  editorial  nature.  However,  several  of  them  raised  substantive  points  for 
consideration. 

Tlie  U.  S.  Department  of  Agriculture,  commenting  on  the  location  of  this  basin 
lietween  two  major  population  centers  on  two  large  bodies  of  water,  pointed 
out  that  the  traditional  procedures  for  the  estimation  of  recreational  demand 
may  be  somewhat  biased  in  favor  of  the  basin  by  the  traditional  directional 
patterns  of  travel  in  this  State.  This  point  was  recognized  but, since  there  is 
no  known  data  that  indicates  the  magnitude  of  these  directional  patterns  of 
travel,  no  adjustments  were  attempted. 

The  Bureau  of  Sport  Fisheries  and  Wildlife  pointed  out  the  need  to  give  ade- 
quate consideration  to  the  elements  of  environmental  quality  in  the  develop- 
ment of  the  recreation  plan.  They  pointed  out  the  need  to  consider  those 
elements  pertaining  to  the  utilization  of  resources  in  a manner  to  either  pre- 
serve or  build  environmental  quality  into  recreational  and  other  types  of 
water  resource  development  and  to  preserve  and  protect  those  areas  of  "high 
quality,  rare,  strategic,  or  other  special,  natural,  cultural,  scenic,  or 
archeological  features."  We  believe  that  these  elements  have  been  given 
adequate  consideration. 

A draft  of  the  recreation  plan  was  recently  reviewed  with  representatives  of 
the  Michigan  Department  of  Natural  Resources.  They  concurred  v’erbally  with 
the  plan  as  it  is  now  proposed.  The  attached  letter  sets  forth  the  official  views 
of  the  department. 
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^4A1URAl  RESOURCES  COMMISSION 


STA-^F  Or  MICK'GA 


AUGUST  SCHOILE 

Chalrmon 

CARl  T.  JOHNSON 
E.  M.  LAITAIA 
ROBERT  C.  MclAUGHLlN 
HARRY  H WHITEIEY 


WILLIAM  G.  MILLIKEN,  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

RAIPH  A.  MAC  MULIAN,  Director 


December  5,  1969 


Mr.  Roman  H.  Koenings,  Regional  Director 
Bureau  of  Outdoor  Recreation 
3353  Research  Park  Drive 
Ann  Arbor,  Michigan  48104 

Dear  Mr.  Koenings: 

In  accordance  with  your  request,  we  have  reviewed  the  draft  of  Appendix 
.1,  Recreation,  Grand  River  Basin  Comprehensive  Water  Resources  Study. 

Wo  do  not  see  that  there  is  any  conflict  with  the  1967  Michigan  Outdoor 
Recreation  Plan,  nor  do  we  foresee  conflict  with  the  revised  plan  now 
in  process  of  preparation.  Both  plans  present  proposals  for  action. 
Uliile  the  two  plans  may  bo  quite  different  in  character,  and  not  uniform 
or  of  the  same  scope  or  method  as  far  as  analysis  of  demand,  needs, 
identification  of  goals,  or  presentation  of  specific  action  measures  are 
concerned,  this  should  not  bo  interpreted  as  constituting  conflict.  Tlio 
existence  of  variance  or  difference  vjould  not  invalidate  either  plan, 
but  rather  would  simply  broaden  the  choice  of  alternatives  to  be  con- 
sidered by  those  responsible  for  arriving  at  decision  on  courses  of 
action  to  be  taken.  It  is  the  function  of  plans  to  present  such  alter- 
natives. 


Wo  are  more  than  satisfied  that  this  draft  of  Appendix  .1  can  cons L met ive ly 
serve  the  intended  purpose  — representation  of  recreation  interests  in 
development  of  an  overall  plan  for  the  Grand  River  Basin,  as  it  is  I)oing 
prepared  for  this  Comprehensive  Water  Resources  Study. 


^ilafpi^.  MacMullai 
Director 


• ■ • I , 


j-iir. 
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SECTION  vn 


CONCLUSIONS 

Certain  conclusions  can  be  drawn  readily  from  the  foregoing  projections  of 
demand,  supply,  needs,  and  comparisons  of  benefits  and  costs. 

1.  Demand  tor  recreational  opportunities,  vigorously  stimulated  by  rising 
incomes  and  shorter  work  weeks,  will  rise  at  a more  rapid  rate  than  the  rate 
of  increase  of  the  population. 

2.  Projections  indicate  an  unsatisfied  demand  for  all  water-oriented,  out- 
door recreation  activities  in  the  Grand  River  Basin  for  1980.  There  is  a need 
tor  the  development  of  surface  water  and  adjacent  recreational  lands  to  meet 
this  growing  demand. 

As  a result  of  the  widening  gap  between  demand  and  supply,  the  unsatis- 
tied  demand  of  most  of  the  five  water-oriented  activities  considered  will  con- 
tinue to  increase. 

1.  The  greatest  supply  shortage  involves  resources  and  facilities  necessary 
tor  water-dependent  activities,  such  as  boating,  water  skiing,  and  swimming. 

1.  The  need  for  land  for  recreational  development  will  continue  to  rise  rap- 
idly. 

(>.  1 he  area  ot  gi-catest  nccKl  encircles  the  Lansing  and  Northeast  populations. 

There  is  an  acute  shortage  of  usable  water  and  recreation  lands  in  the  tri- 
county  Lansing  Subarea  and  the  two  counties  that  comprise  the  Northeast  Sub- 
area. 

7.  The  unsatisfied  demand  originating  from  other  population  centers  within 
the  basin  is  not  as  severe  as  that  in  the  Lansing  area,  but  demand  projections 
demonstrate  a growing  need  for  access  to  day-use  facilities  within  a short 
driving  radius  from  each  SMSA. 

S.  Many  of  the  79  sites  proposed  by  the  Corps  of  Engineers  and  the  Soil  Con- 
servation service  have  limited  value  for  recreational  development  because  of 
flat  land  adjacent  to  proposed  shorelines,  exposure  of  extensive  mud  flats  if 
an\  drawdown  should  occur,  and  very  steep  banks  adjacent  to  shorelines, 

9.  Many  of  the  1 :52  sites  proposed  by  the  Soil  Conservation  Service,  exclu- 
sive of  those  that  duplicate  the  Corps  of  Engineer  sites,  would  be  of  modest 
size  and  could  contril)ute  very  substantially  to  the  satisfaction  of  demand  for 
all  activities  except  powerboating  and  water  skiing. 
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10.  It  is  unlikely  that  adequate  reci'eation  facilities  can  be  developed  to  meet 
the  demands  for  recreation  in  1985.  However,  additional  supplies  should  be 
developed  as  rapidly  as  practical  to  provide  local  people  with  the  opportunity 
to  participate  in  many  recreational  activities  near  their  homes. 

11.  A substantial  number  of  existing  lakes  have  substantial  potential  for  the 
development  of  certain  recreational  facilities  to  meet  a part  of  the  growing 
needs  in  the  basin.  Likewise,  portions  of  the  larger  streams  hold  potential 
for  such  development.  The  potential  of  these  resources  should  be  explored 
and  utilized  to  their  fullest  capacity. 

12.  According  to  projections  of  demand  for  water-based  recreational  facili- 
ties, it  appears  to  be  physically  impossible  for  the  Corps  of  Engineers  and 
the  Soil  Conservation  Service  to  develop  a sufficient  area  of  surface  water  for 
motorboating  and  water  skiing,  together  with  all  other  needs  for  water,  within 
the  watershed  boundaries.  If  this  demand  develops  as  projected,  recreators 
will  have  to  seek  other  locations  out  of  the  basin  to  satisfy  their  demands  or 
other  kinds  of  recreational  opportunities  to  satisfy  their  desires. 

l.‘>.  The  Detroit  and  Toledo  SMSA's  are  located  on  relatively  flat  lake  plain 
relief  which  has  \cr>  limited  recreational  opportunities.  Much  of  the  popu- 
lation distributed  over  these  flat  areas  by  the  straight  percentage  apportion- 
ment methixi  used  in  this  study  actually  seeks  to  satisfy  their  recreational 
needs  in  areas  of  vmdulating  to  rolling  relief,  such  as  that  found  i the  Jack- 
son  Subarea  and  similar  nearb\-  areas.  Therefore,  the  \alidity  of  the  effec- 
tive population  figures  for  the  Jackson Subarta  is  in  ciuestion,  and  the  figures 
are  probably  too  low.  Thus,  the  surplus  shown  for  this  Subarea  could  easily 
not  occur. 

M.  The  Northeast  Subarea  generates  onlv  limited  demands  within  its  Ijorders, 
but  it  receives  large  demands  from  the  SMSA's  to  the  northeast,  c>ast,  and 
southwest.  Moreover,  these  demands  are  intensified  b\-  the  lack  of  useable 
facilities  along  the  shores  of  Saginaw  Bay  which  has  a pollution  problem  and 
has  a very  limited  extent  of  natural  beaches  within  .‘55  miles  to  10  miles  of 
these  population  centers. 

15.  The  proposed  recreation  plan  could  satisfy  a very  sul^slantial  part  of  the 
needs  projected  to  exist  in  the  Basin  by  1985. 

Hi.  The  resource  developments  set  forth  in  the  outdoor  recreation  plan  for 
this  basin  are  considered  to  be  reasonable  proposals  to  provide  as  much  op- 
portunity lor  a variety  of  water-oriented  outdoor  recreation  acti\ities  as  pos- 
sible, consistent  with  the  capabilitv  of  the  resources  and  the  needs  identified 
in  this  report. 


IT.  The  preservation  olOutslaiuiinj;  resourees  eould  lielp  t<J  pi'ovide  recrea-  >; 

liunal  opportunities  to  i!ie  pul)lie.  j 

IH.  The  restoration  and  oi-  maintenanee  of  the  ijualitv  of  water  in  lakes  and  ; 

streams  in  the  (.’itand  River  Valley  is  vitally  neeessary  to  provide  as  much  | 

opportunity  as  (xissihle  for  ssater-hased  activities  and  lor  the  enhancement  !, 

of  other  activities.  ' 

I' 

19.  There  is  an  urgimt  nci-d  for  research  in  the  determination  and  projection  f 

of  recreation  demand,  both  as  to  origin  and  as  to  direction  of  travel  from  that  i- 

point  of  origin,  to  better  enable  us  to  (iredict  future  patterns  of  recreation  de-  | 

mand  in  specific  areas.  ' 

20.  The  required  scale  of  recreation  development  needed  to  satisfy  present 

and  future  demands  makes  coordination  between  local,  State,  and  Federal  \ 

agencies  both  desirable  and  necessary . ; 

i 

21.  This  recreation  plan  is  in  accord  with  the  Michigan  Outdoor  Recreation  r 

Plan.  [ 

22.  The  private  sector  needs  to  be  encouraged  to  provide  a suijstantial  por-  j 

tion  of  recreation  facilities  in  those  activities  where  it  can  function  effectively  j 

and  profitably.  The  State  should  take  whatever  steps  that  are  necessary  to  en-  | 

courage  greater  participation  by  the  private  sector  in  the  development  of  rec- 
reational opportunities.  T 

22.  Several  State  parks  in  and  near  the  Basin  have  additional  poiential  for  de-  i; 

\elopment.  There  is  an  excellent  opportunitv  to  develop  a trail  system  along  j 

the  Grand  River  Valley  from  the  proposed  Sandstone  Creek  Reservoir  to  Lake  )| 

Michigan.  This  trail  could  tie  in  with  the  proposed  North  Country  National  j 

Scenic  Trail  along  the  Lake  Michigan  shore  and  could  be  extended  through  the  ; 

Huron  River  Valley  to  the  Detroit  metropolitan  area.  i| 

The  Coldwater  and  Flat  Rivers  have  scenic  qualities  worthy  of  preservation  as  j 

scenic  oi-  recreational  rivers  at  the  State  level.  ; 
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SECTION  VIII 
RECOMMENDATIONS 

Wo  recommend  that; 

1.  The  outdoor  rc'creation  plan  set  forth  in  this  appendix  be  integrated  into 
the  Basin  Plan  to  lie  presented  in  Appendix  Q. 

2.  Aceess  to  and  adequate  abutting  land  on  all  suitable  existing  lakes  and  river 
segments,  not  now  available  for  public  use,  be  acquired  and  developed  for  pub- 
lic use. 

3.  The  State  parks  listed  in  the  rec/eation  plan  be  developed  to  their  ultimate 
capacit\  as  soon  as  possible. 

4.  First  consideration  be  given  to  the  development  of  the  proposed  Sandstone 
Creek.  Doan  Creek.  Bear  Creek,  and  the  Lookingglass-Grub  Creek  recrea- 
tion areas  in  the  Jackson,  Lansing,  and  Northeast  Subareas  to  meet  the  need 
of  the  Lansing  and  Northeast  Subareas. 

■j.  The  State  of  Michigan  and  local  governments  take  all  necessary  steps  to 
implement  the  \ alley  preserve  system  along  the  Grand  River  Valley  as  soon 
as  possible. 

(>.  The  private  sector  be  strongly  encouraged  to  provide  additional  recrea- 
tional opportunities  to  the  public  and  that  local  a;  J State  governments  pro- 
vide all  due  assistance  toward  this  end. 

7.  A trail  system  be  developed  along  the  Grand  River  \'alley  to  tie  into  the 
proposed  North  Country  National  Trail  on  the  Lake  Michigan  Shore  and  that 
this  system  be  extended  into  the  Detroit  metropolitan  area  through  the  Huron 
River  \ alle.\ . 

5.  Consideration  lx‘  given  to  preservation  of  the  Coldwater  and  Flat  Rivers 

in  their  natural,  free-flowing  condition  for  the  enjoyment  of  the  public  as  State 
scenic  f>r  recreational  rivers. 

n.  Areas  of  historic,  archeological,  or  ecological  significance  identified  as 
worthy  of  preservation  hr  nrotected  from  development  not  consistent  with  their 
existing  character. 

10.  The  (|uality  of  water  in  the  streams,  lakes,  and  reservoirs  be  maintained 
at  a level  suitable  ff)r  recreation. 

11.  The  lf)cal,  State,  and  Federal  agencies  work  cooperativelv  to  develop  the 
recreation  resources  of  the  Grand  River  Basin. 
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8.  Consideration  be  given  to  preservation  of  the  Coldwater  and  Flat  Rivers 
in  their  natural,  free-flowing  condition  for  the  enjoyment  of  the  public  as 
State  scenic  or  recreational  rivers. 

0.  Areas  of  historic,  archeological,  or  ecological  significance  identified 
as  worthy  of  preservation  be  protected  from  development  not  consistent 
with  their  existing  character. 

10.  The  quality  of  water  in  the  streams,  lakes,  and  reservoirs  be  maintained 
at  a level  suitable  for  recreation. 

11,  The  local.  State,  and  Federal  agencies  work  cooperatively  to  develop 
the  recreation  resources  of  the  Grand  River  Basin. 
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APPENDIX  A 


.Mi'tlu)doloR\  for  Determination  of 
Projected  Effective  Population 


Effecti\e  population  consists  of  that  population  wliich  is  \2  \ ears  of  af^c  or  over 
and  which  may  l>e  expected  to  contrilnite  toward  demand  in  the  Grand  Kiver 
Dasin.  All  population  figures  were  reduced  lo  an  effective  population  fij^ure 
for  the  purpose  ol  developing  projections  of  demand.  The  de\-clopment  of  ef- 
fective population  figures  by  subarea  was  derived  by  the  for.jwin-;'  steps. 

1.  The  five  basic  subareas  were  defined  as  Jackson,  composed  entircl\’  of 
Jackson  County;  Lansing,  which  includes  all  of  Clinton,  Eaton,  and  Ingham 
Counties;  West  Central,  which  is  composed  of  Barr\ , Ionia,  and  Montcalm 
Counties;  Grand  itapids,  consisting  of  Kent  and  Ottawa  Counties;  and  North- 
east, made  up  of  Gratiot  and  Shiawasee  Counties.  These  delineations  coincide 
with  the  subarea  boundaries  list'd  in  the  Economic  Base  Studies  for  the  basin. 

2.  Circles  with  radii  of  10  and  12")  miles  were  drawn  from  the  center  of  popu- 
lation of  each  SMS.A  t'ithcr  l\ing  in  the  basin  or  located  within  miles  of  the 
basin  boundar'.'.  Circles  with  a radius  of  U)  miles  also  were  drawn  either 
from  the  center  of  the  principal  cit\  within,  or  from  the  geographic  center  of 
each  non-SMSA  count\’  l\ing  within  tlu'  basin  boundary,  and  each  county  out- 
side the  basin  boundaiw',  but  within  JO  miles  ol  it.  Eor  this  discussion  these 
circles  were  designated  as  the  recreation  service  areas  ot  ih('ir  respective 
centers  of  po]Kilation. 

For  the  purposes  of  this  distribution,  it  was  assumed  that  the  population  of 
each  SMSA  is  concentrated  at  the  eentei-  of  the  \)rincipal  cit\'  of  each  SMSA 
with  certain  exci'iilions.  The  center  of  the  population  of  the  Di'troit  S.MS.A  was 
assumed  to  be*  about  I'ight  miles  northwest  of  tlu'  downtowai  center  of  the  city, 
and  the  ci'nti'r  of  the  Chicago  SMS.X  alxnit  sei'cn  miles  west  rf  the  center  of 
that  cit\ . The  population  of  non-SMSA  counties  was  assumed  to  be  concen- 
trated at  the  center  of  the  principal  city  located  in  that  county  or,  where  no 
city  dominated  the  poiiulation,  at  thi'  geographic  center  of  that  counts . 

It  also  was  assumed  that  people  would  radiate  eciuallv  in  all  directions  from 
each  center  ol  Concentration.  In  actuality,  it  is  known  that  this  premise  con- 
tains ci'rtain  wi'aknessi's  U’cause  some  areas  possess  greater  ojiportunitics 
for  de\(’|oi)tnent  of  recreational  facilities  than  othi'rs.  ilowi'ver.  this  differ- 
ence in  opportunity  or  potential  opportunit\-  among  various  areas  cannot  be 
nu'asiired  with  anv  degrei'  of  prt  ision  and,  therefore,  becomi's  a nebulous 
condition  which  is  recognized,  but  it  is  om'  for  which  no  adjustments  were 
att(>mi)ted.  .'\n  example  is  the'  differt'ticf'  in  opportunitv  for  rei'reational  jnir- 
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suits  on  the  lake  plain  area  around  Detroit  versus  the  morainic  uplands  of 
Jackson,  Washtenaw,  and  other  counties.  The  flat  lake  plain  is  much  less 
attractive  than  the  hilly  uplands  in  parts  of  Jackson  and  Washtenaw  Counties, 

J.  The  segment  of  each  recreation  service  area  lying  within  the  basin  bound- 
ary was  planimetered  by  subarea  to  determine  the  percentage  of  that  recrea- 
tion service  area  lying  within  each  of  the  subareas. 

1.  The  population  of  each  SMSA  and  non-SMSA  county  within  the  basin  and 
each  SMSA  within  125  miles  of  the  basin  boundary  and  each  non-SMSA  county 
within  10  miles  of  the  basin  boundary  was  taken  from  1960  census  data  and 
adjusted  to  include  all  persons  12  years  of  age  and  over  only.  The  population, 
12  years  of  age  and  over,  was  then  multiplied  by  60  and  30  percent,  respec- 
tively, to  obtain  the  number  of  those  persons  contributing  to  day-use  activities 
and  overnight  or  weekend  use  activities.  Thus,  the  day-use  and  weekend-use 
segments  of  the  in-basin  populations  were  distributed  equally  within  the  limits 
of  the  respective  circles,  both  within  and  outside  of  the  basin  and  subarea 
boundaries.  Likewise,  populations  outside  of,  but  within  either  40  or  125 
miles  of  basin  boundary,  were  distributed  uniformly  within  the  limits  of  the 
respective  day-use  or  weekend-use  circles.  The  remaining  10  percent  of  the 
population  was  assumed  to  include  those  persons  on  extended  vacations  and 
were  not  considered  in  this  study. 

5.  The  day-use  population  figure  of  each  source  of  effective  population  to  that 
subarea  was  then  multiplied  by  the  percent  figure  of  each  respective  recrea- 
tion service  area  to  obtain  the  amount  of  effective  population  to  be  alloted  to 
each  subarea  from  that  source.  Likewise,  the  overnight  population  from  each 
source  was  allocated  on  the  b.asis  of  respective  percentages  to  each  of  the 
subareas, 

6.  Where  more  than  10  percent  of  the  area  of  a recreation  service  area  radi- 
ating around  any  given  source  of  population  lay  over  large  bodies  of  water  or 
across  international  boundaries,  proportionate  adjustments  were  made  to  re- 
distribute the  population  falling  in  such  areas  evenly  over  the  remainder  of 
the  recreation  service  area.  In  this  analysis  the  redistribution  of  population 
falling  over  Canadian  land  resulted  in  an  increase  of  loss  then  three  percent 
in  effective  population  for  the  basin,  with  increases  ranging  from  less  than 
one  percent  in  the  Grand  Ilapids  Subarea  to  nearly  four  percent  in  the  Lansing 
Subarea. 

7.  The  total  of  the  adjusted  effective  populations  orginating  from  each  of  the 
recreation  service  areas  is  the  effective  population  for  each  subarea. 
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Mflhodology 
Participation  Ratos 

The  participation  rates  used  to  develop  the  demand  and  needs  section  ot  this 
study  were  developed  Irom  data  puhlistu'd  in  OliRHC  Reports  It)  and  2(i.  'I'lie 
basic  data  was  I'Npanded  for  the  \ears  liiSO,  2000,  and  2020  and  adjusted  for 
specific  factors  within  the  tirand  River  Basin.  These  figures  were  derived 
by  the  followinsz;  method. 

1.  The  actual  fixture  for  population,  12  years  of  aRc  and  over  (called  effective 
population)  for  lOOO  and  the  projected  figures  for  effective  population  for  the 
\ears  lOTO  and  2000  wc-re  jtraphed  to  obtain  figures  for  projections  of  effective 
population  for  the  yc-ars  of  19S0  and  2020.  The  figures  for  effective  population 
for  1900,  1970,  and  2000  were  obtained  from  the  table  on  page  17  of  ORRRC 
Report  No.  2(i.  straight  line  projection  was  used  in  the  development  of  the 
graph  beyond  the  \ ear  2000. 

2.  The  actual  figures  for  numbers  of  occasions  (with  opportunity)  expected  to 
occur  during  the  months  of  June  tlirough  August  for  the  years  of  1960.  1976, 
and  2000  were  graphed  for  the  eight  seleeted  aetivities — swimming,  boating, 
water-skiing,  camping,  picnicking,  sightseeing,  nature  walks,  and  hiking--to 
obtain  the  I'Stimated  number  of  occasions  for  the  years  of  1980  and  2020.  The 
figures  used  to  make  the  projections  were  obtained  from  Table  6,  page  22, 
ORRRC  Report  No.  26.  A straight  line  projection  was  used  beyond  the  year 
of  2000. 

3.  The  numlx'r  of  occasions  for  each  activity  for  each  year  of  projection  was 
divided  by  the  respective  figure  for  projected  effective  population  to  obtain  a 
raw  rate  of  participation  on  a per  capita  basis  for  the  three  summer  months 
for  the  United  States. 

J.  Regional  summer  participation  rates  for  each  activity  in  each  year  of  pro- 
jection were  developed  from  the  derived  United  States  summer  rates  by  pro- 
portif)nment  Ix'fwcH’n  Ihe  United  States  and  north  central  regional  summer  par- 
ticipation rales  for  1!)60.  The  I960  United  States  and  regional  summer  rates 
were  obtained  from  Table  1.01,  page  120,  ORRRC  Report  No,  19. 

•').  Regional  annual  participation  rales  for  each  aclix  ity  in  each  \ear  of  pro- 
jection were  derixed  from  tlu'  l espective  regional  summer  rates  bx'  propor- 
tionmenl  betxveen  tlu>  1960  noiJh  central  sumiiK'r  and  annual  rates  given  in 
■fables  1.01,  2.01.  3.01.  and  1. 01.  ORRRC  Report  No.  19. 
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G.  Both  the  annual  and  summer  projected  rates  were  adjusted  upward  by  four 
percent  for  the  above  average  income  received  in  the  Grand  River  Basin. 

If  the  new  1965  participation  rates  developed  by  the  Bureau  of  Outdoor  Rec- 
reation had  been  used,  demands  by  activity  would  be  from  11  to  88  percent 
higher  than  those  stated  in  this  report.  Percentage  increases  are  as  follows: 
swimming  - 19^(  boating  - 20'^;  water-skiing  - 88%-,  camping  - 479c,  picnick- 
ing - 41  7r;  sightseeing  - 11%;  nature  walks  - 34%i;  and  hiking  - 27%. 
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APPENDIX  C 


Methodology  for  Determination 
of  Number  of  Peak  Days 


The  number  of  peak  days  is  needed  to  calculate  a design  load  from  the  total 
number  of  projected  summer  occasions  for  any  given  activity.  To  determine 
the  number  of  peak  days  requires  the  establishment  of  several  assumptions. 
The  following  procedure  was  used. 

1.  The  summer  recreation  season  was  assumed  to  span  a period  of  14  weeks 
extending  from  Memorial  Day  through  the  Labor  Day  weekend  for  an  average 
length  of  98  days. 

2.  Data  developed  on  Corps  of  Engineers  reservoirs  in  Indiana  and  Kentucky 
revealed  that  nearly  50  percent  of  all  attendance  took  place  on  Sunday,  about 
14  percent  on  Saturday,  and  the  remainder  was  divided  nearly  equally  among 
the  other  five  days, 

3.  Therefore,  the  14  Sundays  and  three  holidays  were  assumed  to  represent 
an  average  peak  day.  It  was  assumed  that  three  weekdays  would  be  equiva- 
lent to  one  peak  day;  therefore,  the  81  remaining  days  would  equal  27  peak 
days  for  a total  of  44  peak  days . 

4.  However,  an  adjustment  must  be  made  for  adverse  weather  conditions.  It 
was  assumed  that  20  percent,  or  nine,  of  the  gross  number  of  peak  days  would 
be  lost  because  of  this  factor,  thus  a net  of  35  peak  days  remained  for  use  in 
the  calculation  of  design  loads. 
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Metliodology  for  Determination  of 
Demands  and  Needs 

The  determination  of  demands  and  needs  for  each  of  the  subareas  and  the  basin 
as  a whole  was  developed  from  the  effective  population  for  each  area  and  the 
respective  summer  participation  rate  for  each  activity  for  each  of  the  years  of 
projection  by  the  following  steps. 

1.  The  effective  population  was  first  multiplied  by  the  summer  participation 
rates  for  the  respective  years  of  projection  to  obtain  the  total  number  of  sum- 
mer occasions  for  each  of  the  five  selected  water-oriented  activities. 

2.  The  total  number  of  summer  occasions  for  each  activity  was  then  divided 
by  the  produet  of  the  number  of  peak  days  and  the  turnover  factor  * for  that 
activity  to  obtain  a design  load,  the  numlier  of  people  that  would  need  to  be 
accommodated  in  any  given  activity  at  any  one  time. 

2.  The  design  load  for  each  activity  (by  each  year  of  projection)  was  divided 
by  the  number  of  people  that  can  be  accommodated  on  an  acre  of  land  develop- 
ed completely  for  that  specific  use  to  obtain  the  total  acres  of  land  needed  at 
any  one  time  for  a given  activity.  This  is  total  demand  by  activity  and  by 
year  for  each  subarea  and  the  basin  as  a whole. 

4.  Needs  for  each  subarea  and  the  basin  as  a whole  were  determined  by  sub- 
tracting existing  supply  in  acres  (adjusted  according  to  intensity  of  present 
use)  and  programmed  supply  (plans  drawn  and  programmed  for  construction) 
for  each  activity  from  the  demand  for  each  activity  by  each  year  of  projection. 

The  remainder  is  the  need  for  developed  land  by  activity.  j 

i 

5.  The  developed  land  represents  between  10  and  20  percent  of  the  total  land  j 

needed  for  the  development  of  all  recreational  activities.  The  80  to  90  per-  ; 

cent  of  undeveloped  land  would  function  as  buffer  between  activities  and  as  ' 

open  space  for  trails,  sightseeing,  etc. 


■Turnover  factor  is  defined  as  the  numbt'r  of  times  that  any  one  facility  will 
be  used  during  any  one  day. 


J-12() 


APPENDIX  E 


SUPPLEMENTAHY  STATISTICAL  TABLES 
The  following  tables  provide  estimates  of  demand  by  activity  for  each  subarea. 

Table  28  Summary  of  Demand  Requirements  for  Jackson 

Subarea 129 

Table  29  Summary  of  Demand  Requirements  for  Lansing 

Subarea 190 

Table  30  Summary  of  Demand  Requirements  for  West  Central 

Subarea. 131 

Table  31  Summary  of  Demand  Requirements  for  Grand  Rapids 

Subarea l->2 

Table  32  Summary  of  Demand  Requirements  for  Northeast 

Subarea 193 

The  following  tables  provide  estimates  of  needs  by  activity  for  each  subarea. 

Table  33  Projected  Need  for  Jackson  Subarea 131 

Table  34  Projected  Need  for  Lansing  Subarea 13*) 

Table  35  Projected  Need  for  West  Central  Subarea 13t' 

Table  36  Projected  Need  for  Grand  Rapids  Subarea 137 

Table  37  Projected  Need  for  Northeast  Subarea 138 

The  following  tables  provide  detailed  estimates  of  costs  by  project  for  each 
subarea. 

Table  38  Summary  of  Costs  by  Type  of  Development  for  the 

Jackson  Subarea 139 

Table  39  Summary  of  Costs  by  Type  of  Development  for  the 

Lansing  Subarea 140 

Table  40  Summary  of  Costs  by  Type  of  Development  for  the 

West  Central  Subarea 442 

Table  41  Summary  of  Costs  by  Type  of  Development  for  the 

Grand  Rapids  Subarea 144 

Table  42  Summary  of  Costs  by  Type  of  Development  for  the 

Northeast  Subarea . . 146 


I he  following  tables  provide  estimates  of  visitation  and  average  annual  equiva- 
lent benefits  by  proposed  projects. 
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Table  43 

Estimates  of  Ultimate  Visitation  and  Average 

Annual  Equivalent  Benefits  for  Jackson  Subarea 

. . 148 

Table  44 

Estimates  of  Ultimate  Visitation  and  Average  Annual 
Equivalent  Benefits  for  Lansing  Subarea 

. . 148 

Table  45 

Estimates  of  Ultimate  Visitation  and  Average  Annual 
Equivalent  Benefits  for  West  Central  Subarea 

. . 149 

Table  46 

Estimates  of  Ultimate  Visitation  and  Average  Annual 
Equivalent  Benefits  for  Grand  Rapids  Subarea 

. . 149 

Table  47 

Estimates  of  Ultimate  Visitation  and  Average  Annual 
Equivalent  Benefits  for  Northeast  Subarea 

. . 150 

The  following  tables  provide  estimates  of  average  annual  equivalent  costs  by 
proposed  project  by  subarea. 


Table  -18  Sandstone  Creek  Recreation  Area 151 

Table  49  Doan  Creek  Recreation  Area 152 

Table  50  Lansing  V'alley  Preserve  Recreation  Area 153 

Table  51  No  Name  Creek  Recreation  Area 154 

Table  52  Portland  Recreation  Area 155 

Table  53  Prairie  Creek  Recreation  Area 156 

Table  54  Duck  Creek  Recreation  Area 157 

Tai)le  55  Fish  Creek  Recreation  Area 158 

Table  56  Grand  Rapids  Valley  Preserve 159 

Table  57  Sand  Creek  Recreation  Area 160 

Table  58  Rogue  River  Recreation  Area 161 

Table  59  Bear  Creek  Recreation  Area 162 

Table  60  Lookingglass-Grub  Creek  Recreation  Area. 163 
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SUMMARY  OF  DEMAND  REQUIREMENTS 
FOR  JACKSON  SUBAREA 


Activity 

Year 

Annual 

Occasions 

Summer 

Occasions 

Design 

Load 

Visits 

Developed  Acreage 
Requirements 
Land  Water 

(1,000's) 

(1,000's) 

(1,000's) 

1 Activi 

Park- 

(1,000 

ties 

ing 

Swim- 

1960 

353 

306 

4.3 

10 

13 

ming 

1980 

769 

667 

9,6 

22 

27 

2000 

1 , 396 

1,210 

17.3 

40 

50 

2020 

2,  175 

1,892 

28.0 

62 

77 

Boating 

1960 

193 

127 

1 . 5 

15 

3.0 

1980 

429 

282 

3.2 

32 

6 4 

2000 

796 

524 

6.0 

60 

12,0 

2020 

1,236 

814 

9.3 

93 

18.0 

Water 

1960 

21 

17 

. 1 

1 

. 8 

Skiing 

1980 

60 

47 

.2 

2 

1.6 

2000 

123 

95 

. 5 

5 

4.0 

2020 

199 

155 

. 7 

1 

5 . 0 

Camping 

1960 

65 

40 

1. 1 

29 

1980 

189 

115 

3.3 

81 

2000 

414 

253 

7.3 

181 

2020 

701 

433 

12.4 

310 

Picnick- 

1960 

361 

233 

3.4 

68 

10 

ing 

1980 

665 

428 

6. 1 

123 

17 

2000 

1, 101 

709 

10. 1 

203 

29 

2020 

1,668 

1,070 

15.3 

305 

44 

Second- 

1960 

934 

349 

7 

ary  Acti- 

1980 

2, 138 

833 

13 

vities 

2000 

4,021 

1 , 566 

23 

2020 

6,491 

2,536 

36 

Summary 

1960 

1,927 

1,072 

10,4 

107 

46 

3.  ' 

of  all 

1980 

4,250 

2,372 

22.4 

226 

91 

Activi- 

2000 

7,851 

4,357 

41.2 

424 

167 

1 0 . 0 

ties 

2020 

12,470 

6,  900 

65.  7 

677 

257 

21,2 
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Table  29 
SUMMARY  OF  DEMAND 


FOR  LANSING 


Activity 

Year 

Annual 

Occasions 

Summer 

Occasions 

(1,000's) 

(1,000's) 

Swim- 

1960 

817 

709 

ming 

1980 

1,  780 

1, 543 

2000 

3,232 

2,801 

2020 

5,037 

4,382 

Boating 

1960 

447 

293 

1980 

994 

654 

2000 

1,842 

1,213 

2020 

2,861 

1,884 

Water 

1960 

49 

39 

Skiing 

1980 

138 

109 

2000 

283 

219 

2020 

461 

358 

Camping 

1960 

150 

93 

1980 

438 

268 

2000 

956 

585 

2020 

1 , 623 

1,000 

Picnick- 

1960 

838 

536 

ing 

1980 

1,540 

991 

2000 

2,  550 

1,640 

2020 

3,863 

2,478 

Second- 

1960 

2,  163 

809 

ary  Acti- 

1980 

4,  950 

1 , 930 

vities 

2000 

9,313 

3,623 

2020 

15,035 

5,875 

Summary 

1960 

4,464 

2,479 

of  all 

1980 

9,840 

5,495 

Activities 

2000 

18, 187 

10,081 

2020 

28, 880 

15,977 

J-130 


L 


CQUIREMENTS 

BAREA 


Design  Developed  Acreage 

Load  Requirements 

Visits  Land Water 

(1,000’s) Activi-  Park-  (1,000's) 
ties  ine 


10.6  24 

22.1  51 

40.3  91 

62.1  144 

3.3 

7.5 
13.9 

21.5 

.2 

. 5 

1.0 

1.7 

2.6  65 

7.6  191 

16.6  419 

28.6  715 

7.6  153 

14.1  283 

23.4  468 

35.4  708 


24.3  242 

51.8  525 

95.4  978 

149.3  1,567 


29 

^3 

114 

179 

33  6.6 

75  15.0 

139  27.8 

215  43.0 

2 1.6 

5 4.0 

10  8.0 

17  13.6 


21 

40 

66 

101 

14 

29 

54 

85 

99  8.2 

212  19.0 

383  35.8 

597  55.6 


Tabic  30 


Activity 


Swim- 

ming 


Boating 


V'ater 

Skiing 


Camping 


Picnick- 

ing 


Secondary 

Activi- 

ties 


Summary 
of  all 
Activi- 
ties 


SUMiMARY  OF  DEMAND  REQUIREMENTS 
FOR  WEST  CENTRAL  SUBAREA 


Annual 

Summer 

Year 

Occasions 

Occasions 

(1,000’s) 

(1,000's) 

1960 

891 

772 

1980 

1,943 

1,684 

2000 

3,  523 

3,056 

2020 

5,492 

4,  779 

1960 

488 

320 

1980 

1,085 

713 

2000 

2,009 

1,323 

2020 

3,  121 

2,055 

1960 

54 

42 

1980 

151 

119 

2000 

309 

238 

2020 

502 

391 

1960 

164 

101 

1980 

478 

291 

2000 

1, 044 

639 

2020 

1,  770 

1,091 

1960 

913 

585 

1980 

1,680 

1,081 

2000 

2,781 

1,788 

2020 

4,211 

2,701 

1960 

2,  359 

880 

1980 

5,400 

2,  105 

2000 

10, 156 

3,950 

2020 

16,395 

6,405 

1960 

4,869 

2,700 

1980 

10,737 

5,993 

2000 

19,826 

10,994 

2020 

31,491 

17,422 

Design  Developed  Acreage 

Lead  Reciuircments 

Visits  Land  Water 


,000's) 

Activi- 

Park- 

(1. 000 

ties 

ing 

1 1. 1 

26 

32 

24,1 

5T) 

70 

43.7 

101 

125 

68. 1 

157 

195 

3.7 

37 

7.  1 

8.  1 

81 

Hi.  2 

15. 1 

151 

30.2 

23.5 

235 

47.  0 

.2 

2 

1.6 

.6 

6 

4.8 

1. 1 

11 

8.8 

1.9 

19 

15.2 

2.9 

73 

8.4 

210 

18.3 

456 

31. 1 

778 

8.4 

168 

24 

15.5 

310 

44 

25.6 

513 

74 

38.6 

773 

no 

15 

3] 

5 s 

9;! 

26.3 

267 

no 

0 . 0 

56 , 7 

575 

232 

21.0 

103.8 

1.070 

no 

30.0 

163.2 

1.  707 

(i52 

62.  2 
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Table  31 

SUMMARY  OF  DEMAND  REQUIREMENTS 
FOR  GRAND  RAPIDS  SUBAREA 

Design  Developed  Acreage 


Activity 

Year 

Annual 

Occasions 

Summer 

Occasions 

Load 

Visits 

Requirements 
Land  Water 

(1,000's) 

(1,000's) 

(1,000's) 

Activi- 

Park- 

(1,000's) 

ties 

ing 

Swim- 

19ti0 

070 

581 

8.4 

20 

24 

ming 

1980 

1,401 

1,266 

18. 1 

42 

52 

2000 

2,050 

2,297 

32.9 

70 

94 

2020 

4,  130 

3,592 

51.4 

119 

147 

Boating 

1900 

307 

240 

2.  7 

27 

5.4 

1980 

810 

536 

6.2 

62 

12.4 

2000 

1,510 

995 

11.4 

114 

22.8 

2020 

2,340 

1,545 

17.7 

177 

35.4 

Water- 

1900 

41 

32 

_ 2 

2 

1.6 

Skiing 

1980 

114 

90 

.4 

4 

3.2 

2000 

233 

179 

.9 

9 

7.2 

2020 

378 

294 

1.4 

14 

11.2 

Camping 

1900 

124 

76 

2.  2 

50 

1980 

359 

219 

0.2 

150 

2000 

785 

480 

13.  8 

344 

2020 

1,330 

820 

23.4 

585 

Picnick- 

1900 

086 

440 

0.2 

125 

18 

ing 

1980 

1,204 

813 

11.0 

233 

34 

2000 

2,091 

1,345 

19.3 

385 

55 

2020 

3,  106 

2,031 

29.0 

580 

82 

Second- 

1900 

1,773 

064 

10 

ary  Acti- 

1980 

4,001 

1 , 584 

24 

vities 

2000 

7,635 

2,909 

44 

2020 

12,329 

4,818 

70 

Summary 

1900 

3,601 

2,033 

19.7 

201 

81 

7.0 

of  All 

1980 

8,075 

4,508 

42.5 

431 

176 

15.6 

Activities 

2000 

14,904 

8,265 

78.3 

805 

316 

30.0 

2020 

23,079 

13, 100 

122.9 

1,284 

490 

46.6 

J-132 


1 


» 


i 

i 

f Activity 

i 

I 

^ Swim- 

i ming 

I 

I 

I 

j Boating 


Water 

Skiing 


Camping 


Picnick- 

ing 


Second- 
ary Acti- 
vities 


Summary 
of  All 
Activi- 
ties 


Table  32 

SUMMARY  OF  DEMAND  REQUIREMENTS 
FOR  NORTHEAST  SUBAREA 

Design  Developed  Acreage 


Year 

Occasions 

Occasions 

Load 

Visits 

Requirements 
Land  Water 

(1,  OOO's) 

(1,  OOO'sl 

(1,  OOO's) 

Activi- 

Park- (1 

. OOO's) 

ties 

1960 

607 

527 

7.6 

13 

22 

1980 

1,324 

1,149 

16.4 

37 

48 

2000 

2,403 

2,084 

29.9 

69 

86 

2020 

3,  724 

3,259 

46.6 

107 

134 

1960 

332 

218 

2.5 

25 

5.  0 

1980 

739 

487 

5.6 

56 

11.2 

2000 

1,370 

902 

10.3 

103 

20.6 

2020 

2,  128 

1,401 

16.0 

160 

32.  0 

1960 

37 

29 

. 1 

1 

. 8 

1980 

103 

82 

.4 

4 

3.2 

2000 

211 

163 

.8 

8 

6.4 

2020 

342 

266 

1.3 

13 

10.4 

1960 

111 

69 

2.0 

50 

1980 

325 

199 

5.6 

140 

2000 

711 

435 

12.4 

310 

2020 

1,206 

744 

21.3 

531 

I960 

623 

399 

5.8 

115 

16 

1980 

1 , 146 

736 

10.  5 

210 

31 

2000 

1,396 

1,220 

17.5 

350 

51 

2020 

2,  871 

1,843 

26.3 

525 

76 

1960 

1 . 608 

603 

9 

1980 

3,681 

1,435 

21 

2000 

6,924 

2,694 

41 

2020 

11, 180 

4,369 

64 

1960 

3,  318 

1,845 

18.0 

183 

" 5 

5.8 

1980 

7,318 

4,088 

38.  5 

387 

; 60 

1 1.  1 

2000 

13,515 

7,498 

70.9 

729 

289 

27.0 

2020 

21,451 

11,882 

111.5 

1 , 1 63 

44  7 

42.  t 

A 


J-133 


PROJECTED  NEED  EOR  JACKSON  SUBAREA 


Demand  in  Acres 

Supply  in 

Acres 

Need  in  Acres 

Devel-  Water 
oped  Sur- 

Devel- 

oped 

Water 

Sur- 

Devel-  Water 
oped  Sur- 

Act  i\  it  V 

Year 

Land 

face  Land 

face 

Land  face 

(1,000's)  A.* 

B.**  (1,000's) 

(1,000's) 

A*  B.+  * 

Su  im- 

l‘)(iO 

10 

12 

(2) 

ming 

1!)S() 

22 

0 

10*** 

2000 

40 

28 

2020 

(i2 

50 

I'oai  ing 

liHiO 

10 

J.8  0 

7.  1 

7 

and 

lost) 

:m 

8.0 

0 

2J  . 0 

Water 

2000 

05 

10.0 

54  8.  () 

Skiing 

2020 

100 

2 1.2 

89  10.8 

Camping 

liHiO 

20 

78 

(10)*^**'^* 

1080 

81 

21 

(18) 

2000 

181 

82 

2020 

:uo 

21  1 

Pieniek- 

DHiO 

()8 

88 

(20) 

ing 

1080 

12J 

J1 

4 

2000 

20;i 

84 

2020 

JO  5 

180 

Parking 

1900 

JO 

J2 

(2) 

1980 

57 

0 

;;T*  + ** 

2000 

102 

70 

2020 

157 

125 

Sum  mary 

1900 

1 5J 

J.8  210 

7 * * * * jc 

of  al)ove 

1080 

J17 

8.0 

51 

02  . 0 

Activi- 

2000 

59 1 

10.  0 

318  8.0 

ties 

2020 

OJl 

21.2 

001  10.8 

‘ Existing  developed  land;  **  Land  programmed  for  development  before  198( 

***  The  area  of  water  surface  projected  to  satisfy  needs  for  boating  and  water 
skiing  will  provide  the  small  amount  of  water  surface  needed  for  swimming. 
Land  for  parking  includes  that  needed  for  all  parking  except  boating,  water 
skiing  and  camping  which  is  included  in  land  needed  for  the  activity. 

* '*  Total  needs  cannot  be  accurately  obtained  by  subtracting  total  supply  from 
total  demand  because  surpluses  of  facilities  in  one  activity  cannot  Ix’  used  to 
offset  a need  in  another 
***  Indicates  surpluses. 
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Tauie  34 

PROJEC  FED  NEED  EOH  LANSING  SUBAREA 


Demand 

in  Acres 

Supply  in 

Acres 

Need  in 

Acres 

Devel- 

Water 

Devel- 

','v’ater 

Devel- 

Water 

oped 

Sur- 

oped 

Sur- 

oped 

Sur- 

Activity 

Year 

Land 

face 

Land 

face 

Land 

face 

(1,000's)  A.*  B.** 

(1,  OOO's) 

(1,000's) 

A.*  B. 

Swim- 

19 00 

24 

0 

24*** 

ming 

1980 

51 

0 

45 

2000 

91 

85 

2020 

144 

138 

Boating 

1900 

35 

8.2 

3 

1.5 

32 

0.  7 

and 

1980 

80 

19.0 

5 

.4 

72 

17.  1 

Water 

2000 

149 

35.  8 

141 

33.  9 

Skiing 

2020 

232 

50.  0 

224 

.54.  7 

Cam  ping 

1900 

05 

12 

53 

1980 

191 

20 

153 

2t»00 

419 

381 

2020 

715 

077 

Picnick- 

1900 

153 

70 

83 

ing 

1980 

283 

01 

152 

2000 

408 

337 

2020 

708 

577 

Parking 

1‘HiO 

04 

( 

1980 

132 

18 

107 

2000 

234 

209 

2020 

305 

340 

Slim  m ary 
f)f  above 

1900 

1980 

34 1 
737 

8.  2 
19.  0 

92 

no 

248jr 

529  17.1 

Activi- 

2000 

1,301 

35.  8 

1 , 1 53 

ties 

2020 

2,  104 

50 . 0 

1 , 950 

51 . 7 

* Existing  devclopc'ci  land;  **  Land  programmed  for  development  before  1980. 
The  area  of  water  siuTace  projeetc'd  to  satisfy  nc'eds  for  l)oating  and  water 
skiing  will  provide  the  small  amount  of  water  surface  needed  for  swimming. 

***  Land  for  parking  includes  that  necxled  for  all  parking  except  boating,  water 
skiing  and  camping  which  is  included  in  land  nec'dt'd  for  the  activity. 

***  Total  needs  cannot  be  accurately  obtained  by  subtracting  total  suppU  from 
total  demand  b(!cause  surpluses  of  facilities  in  one  acti\itv  cannot  l>e  usisl 
to  offs('t  a need  in  another. 

.1-1  3;") 
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Table  35 

PROJECTED  NEED  FOR  WEST  CENTRAL  SUBAREA 


1 

i 

i 

j 


Demand 

in  Acres 

Supply  in  Acres 

Need  in  Acres 

Dcvel  - 

Water 

Devel-  W'ater 

Devel'  Water 

oped 

Sur- 

oped  Sur- 

oped  Sur- 

Activity 

Year 

Land 

face  Land 

face 

Land  face 

(1,000'siA.* 

B.**  (1,000’s) 

(1,000’s) 

A.*  B.** 

Swim- 

19()0 

20 

27 

ming 

1980 

55 

7 

21*’*‘* 

2000 

101 

07 

2020 

157 

123 

Boating 

1900 

39 

9. 0 25 

18.  0 

14  

and 

1980 

87 

21.0 

3 . 1 

59  2.9 

Water 

2000 

102 

39.0 

134  20.9 

Skiing 

2020 

254 

02.  2 

220  44.1 

Camp- 

1900 

73 

42 

31  ' 

ing 

1980 

210 

45 

123 

2000 

450 

309 

2020 

778 

691 

Picnick- 

19ti0 

108 

88 

80 

ing 

1980 

310 

50 

172 

2000 

513 

375 

2020 

773 

635 

Parking 

1900 

71 

70 

j * * ♦* 

1980 

145 

20 

55 

2000 

257 

107 

2020 

398 

308 

Summary 

1900 

377 

9.  0 

120*** 

* ♦ 

of  above 

l‘)>50 

807 

21.0 

430  2.9 

Activi- 

2000 

1,489 

39.  0 

1,112  20.9 

ties 

2020 

2 , 3()0 

02.  2 

1,983  44.1 

' Existing  developed  land;  **  Land  programmed  for  development  before  1980. 

*'*  The  area  of  water  surface  projected  to  satisfy  needs  for  boating  and  water 
skiing  will  provide  the  small  amount  of  water  surface  needed  for  swimming. 

1*“  Land  for  parking  includes  tliat  needed  for  all  parking  except  boating,  water 
skiing  and  camping  which  is  included  in  land  needed  for  the  activity. 

***  Total  needs  cannot  be  accurately  obtained  by  subtracting  total  supply  from 
total  demand  because  surpluses  of  facilities  in  one  activity  cannot  be  used 
to  offset  a need  in  another. 

**♦  Indicates  surpluses. 
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PUOJEC  I'Kn  NEED  EOR  GRAND  RAPU:)S  SUBAREA 


Demand 

in  Acres 

Supply  in  Acres 

Need  in  Acres 

Devel- 

Water 

Devel-  Water 

Devel-  Water 

oped 

Sur- 

oped Sur- 

op('d  Sur- 

Activit\- 

Vt^r 

Land 

face 

Land  face 

Land  •d£o_ 

(1,000's)  A. 

♦ B.‘*  (1,000's) 

(1.000’s) 

A.*  B,** 

Swim- 

li)(;o 

20 

28 

(8)““" 

ming 

19S0 

42 

<) 

5 * ♦ ‘ 

L’OOO 

7() 

;,9 

2020 

119 

* 82 

Boating 

I'HiO 

29 

7.0  5 

11.1 

24  

and 

19S0 

00 

15.0 

7 0 

54  4 . 5 

\\  ater 

2000 

12:! 

.‘50.0 

111  18.9 

Skiing 

2020 

191 

40.0 

179  .‘55.5 

Camping 

loot) 

.90 

51 

5 

ISHO 

19(; 

54 

51 

2000 

.111 

239 

2020 

58f) 

480 

Picniek- 

liHiO 

125 

209 

(S4) 

ing 

1080 

2;’,;’. 

08 

(44) 

2000 

;i85 

108 

2020 

580 

303 

Parking 

loot) 

52 

;55 

17““ 

19S0 

110 

25 

50 

2000 

191! 

133 

2020 

299 

239 

Sum  mar  \ 

1900 

282 

7.  0 

of  al)o\r 

1!)80 

007 

15.  t; 

100  4.5 

Activi  - 

2000 

1,121 

;50. 0 

030  18.9 

ties 

2020 

1,774 

40.  0 

1,283  35.5 

* Existing  deve 

loped  land; 

**Land  programmed  for  development  before  1980. 

‘“"'The  area  of  water  surface  projected  to  satisfy  n«'i>ds  for  boating  and  ualer 
skiing  will  provide  the  small  amount  of  water  surface  needed  for  swimming 
*'*Land  for  parking  includes  that  needed  for  all  parking  except  l)oating,  water 
skiing,  and  camping  which  is  included  in  land  needed  for  the  acti-dty. 

** ‘Total  needs  cannot  lx-  accurately  obtained  by  subtracting  total  supply  from 
total  demand  Ix'cause  surpluses  of  facilities  in  one  activity  cannot  lx-  usixl 
to  offs('t  a ncx'd  in  another. 

* ‘‘Indicates  surpluses. 
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TabU>  :!7 


PROJECTED  NEED  EOH  NORTHEAST  SUBAREA 


Demand 

in  Acres 

Supplv  in  Acres 

Need  in 

Acres 

Devel- 

Water 

Devel- 

Water 

Devel- 

Water 

oped 

Sur- 

oped 

Sur- 

oped 

Sur- 

Activity 

Year 

Laivd 

face 

Land 

face 

Land 

face 

(1.000's)  A,*  B.** 

(1,000's) 

(1,000's) 

A.*  B.** 

Sw  im- 

19()0 

18 

0 

18**  + 

ming 

1980 

27 

0 

37 

2000 

09 

- 

09 

2020 

107 

*107 

Coating 

19(i0 

20 

5.  8 

1 

1.0 

25 

4.8 

and 

1980 

00 

11,  1 

0 

0 

59 

13.  4 

Wate  r 

2000 

111 

27.  0 

110 

20.  0 

Skiing 

2020 

173 

12,  1 

172 

41.4 

Camping 

1900 

JO 

0 

50 

1980 

1 K) 

0 

140 

2000 

310 

310 

2020 

531 

531 

Picnick- 

1900 

1 15 

5 

110 

ing 

1980 

210 

2 

203 

2000 

350 

343 

2020 

525 

518 

Parking 

1900 

■17 

1 

40**** 

1980 

100 

0 

99 

2000 

178 

177 

2020 

271 

273 

Sum  marv 

19(i0 

250 

5.  8 

249*:*  1.8 

ol  al)ove 

1980 

517 

14.-1 

538 

13.4 

Activi- 

2000 

1,018 

27.  0 

1,009 

20.0 

ties 

2020 

1,010 

42.  4 

1,001 

41.4 

* Existing  developed  land;  **Land  programmed  for  development  before  1980, 
“"'rhe  area  of  water  surface  projected  to  satisfy  needs  for  boating  and  water 
skiing  will  provide  the  small  amount  of  water  surface  needed  for  swimming 
‘•‘Land  for  parking  includes  that  needed  for  all  parking  except  boating,  w'ater 
skiing  and  camping  which  is  included  in  land  needed  for  the  activity. 
***Total  needs  cannot  be  accurately  obtained  by  subtracting  total  supply  from 
total  demand  because  surpluses  of  facilities  in  one  activity  cannot  be  used 
to  offset  a need  in  another 
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Table  43 

Kstimatos  of  Ultimate  V'isitation  and 
Awrage  Annual  Equivalent  Benefits 

(Ifased  on  Eight  Activities  Used  in  This  Study) 
Jackson  Subarea 


Hi'creation 
A rea 

Sandstone  (T’eek 
Waterloo 

1 otal 


Table  44 

EstiintUes  of  Ultimate  \ isitation  and 
A\('rag('  Annual  Equivalent  Benefits 

(l.aseil  >1  Eigiit  Aeti\'iiies  Used  in  This  S'udy) 

Lansing  Subarea 


iieci  eation 
Area 

Recreation  Days 
Ultimate 

Average  Annual 

Equi\alcnt 

Benefits 

Doan  Urei  l^ 

S83. 000 

8 039.000 

Pori  land 

1,211, 000 

877, 000 

No  Xanu'  (’reek 

5<h;,  000 

432,000 

i.ansiiig  \ alle\  Preserve 

2 it),  000 

153,000 

SI.cp\  Hollow  Stale  Park 

310,000 

251,000 

Tf)tal 

3,  240, 000 

82,352,000 

Kecreation  Days 
Ultimate  

2, 275, 000 

51  ■ 000 

2,32(i,000 


Average  Annual 
Equivalent 
Benefits 

81,050,000 

37, 000 

$1,087,000 
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Table  45 


Estimates  of  Ultimate  Visitation  and 
Average  Annual  Equivalent  Benefits 

(Rased  on  Fight  Activities  Used  in  this  Study) 
\V('st  Central  Subarea 


I ice  real  ion 
Area 

Recreation  Days 
Ultimate 

Average  Annual 

E<)ui\alent 

Benefits 

Prairie  Creek 

912,000 

002,  OOu 

Duck  Creek 

740, 000 

542,000 

Fish  Creek 

1,159, 000 

SI  1, 000 

Ionia 

15.9,  000 

111,000 

Newaygo 

105,000 

120,000 

Yankee  Springs 

190, 000 

198,000 

Public  Access  on  Laki's 

92, 000 

07. 000 

Total 

;i,  117,000 

S2.481 , OOU 

Table  4G 

Estimates  of  Ultimate  Visitation  and 
Average  Annual  Equivalent  Benefits 

(Basi'd  on  Eight  Acti\-ities  Used  in  This  Study! 

Grand  Kapids  Subarea 


Recreation  Area 

Recreation  Days 
UIt[rnate 

Average  .Annu.il 

Equivalent 

Benefits 

Sand  Creek 

1 , 209,000 

S 877,000 

Rogue  River 
Grand  Rapids  Valley 

l,009,t)00 

1,21 1.0(H) 

Preserve 

875,000 

095, 000 

Iloffmaster  State  Park 

500,000 

1 1(1,  out) 

Public  Access  on  Lakes 

92, 000 

07.  lion 

Total 

4,411,000 

200,000 
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Table  -17 


r 


i 

j 

Estin'.ales  of  Ultimate  Visitation  and 
! Average  Annual  Equivalent  Benefits 

\ Northeast  Subarea 

Average  Annual 

Kecreation  Recreation  Days  Equivalent 

Area Ultimate Benefits 

Bear  Creek  -UjO.OOO 

Lookingglass  -Gruli 

Creek  1,107,000 

Public  Access  on  Lakes  tO,  000 

Total  1,  (>09,000 


$ 331,000 

803, 000 
33,000 

$1, 107,000 


.1-1.70 
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Table  48 

Ivsli males  of  Avoi‘a[;c  Annual 
Kquivalonl  Costs  fm'  llio 

Sandstone  Creek  Recreation  Area  Site  ')2 


l'lcl>U'nl.s  of  Co::l  ; 

Inli'i'e.st  and  Ananii/ai  ion 

Initial  Cost  (S4 , /..O,  000) 

('i)sl  ol  liiluri-  I'u  ri  inonls 
(iisi-ounted  ($S),  07  1 , 000) 

'I’otal  A\t'ia;;v  Aniiiuil  KcjuivalenI 

Inti'i’csl  and  Aniorlisal  ion  Costs 


Awr.'uji'  Annii  d l!fjin\;>l(  r.ts 

$_  234,000 
184,000 

118,000 


l>poialion  and  Maintenance 

Initial  ('osls  (88i  , 000  visits)  _ 222j^000 

(tost  of  future  increments 

discounted  (1, 389, 000  visits)  144, 000 

'I'otal  Avt-ragC"  Annual  lajuivaU'iil 
Operation  and  Maintt'iianee  costs 

Major  Replaeemeil 

Initial  Costs  ($4, 730,  000)  

Costs  of  future  increments 

diseountedfSO,  374, 000)  26, 000 

'i’otal  Aveuagt'  Annual  Kciuivalenl 
Replacu'inent  Costs 

Rand  Costs  ($1,230,000) 

De\-elopment  of  Reservoir 
costs  ($6,838,000) 

'fotal  Atiuasi’  Annual  Kf)ui\-al('nl  Costs 


3'X),  OOu 


_ 59^000 
6)1,000 


_ pp7,_000 

$1,241,000 


J-lf.l 
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Table  49 


I'-stiiiKitc's  of  Axorasic  Annual 
Kciuixalenl  Costs  for  (lie  Pj’oposcd 

Doan  Creek  Recreation  Area  Site  59 


lilenu'iit?^  of  Co.-'^ 

Inli  i t'si  anil  Ainori i/.al ion 

Inilial  Cost  ($1,804,000) 

Cost  of  future  Inerenienls 
disc'ounted  ($5,  5 KJ,  000) 

Total  Awra;;'t.'  Annual  I iciui valent 

Inli'i'est  and  Ainoi'tix.ation  Costs 

Op.' rat  ion  anil  Maintenanee 

Initial  Costs  (291, 000  visits) 

Cost  of  future  ineriniients 
diseounted  (592,000  ’.isits) 

Total  Averap;e  Annual  Kquixalent 

Opei’ation  and  Maintenanee  eosts 


Ave  ni<^  _Aj  n i u a IE  cj_id  y a lent  s 

$ 39,000 

70,OOo_ 

^ 159,000 

73,  000 

61,000 

134,000 


Major  Reiilaeenu'iit 

Initial  Costs  ($1,804,000)  .ljL.000 

Costs  of  future  ineremenls 

diseounted($3,  546,000)  ppp 

'I'otal  Axerage  Annual  Kquixalent 

Replacement  Costs  23.  000 

Land  Costs  ($300,000) 

Dexclopnient  of  Reservoii’ 
costs  (3, 001, 000) 

'i'otal  Avi’rage  Annual  Equivalent  Costs 


25,Q011_ 

148,000 
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Table  50 


Kstiniales  of  Avonigo  Annu:.l 
E(]uivakMi(  Costs  for  the  Propor.cd 

Portland  Recreation  Area  Site  51 


IClenu'iits  of  Cosb-; 

Inli’i'cs!  nncl  Ainoriixat ion 

Initial  Cost  ($2,457,000) 

Cost  of  future  Inercnnents 
cliscoimtivl  ($5,  189,  000) 

'I'otal  Averafte  Annual  Flquivalcnt 

Interest  and  Aiuorti/.alion  Costs 

Operation  and  iMaintenance 

Initial  Costs  (356,000  visits) 

Ck)st  of  futui'e  increnu’iits 
discounted  (765,000  visits) 

'I'olal  Axerage  Annual  Kciuivalent 

Operation  and  Maintenance  costs 

Majoi-  K('i)laeenu'nt 

Initial  Costs  ($2,437,000) 

Costs  of  future  inerenxeixts 
discountefi  ($5,  189,  000) 

'J’otal  Average'  Annual  Kquixalent 

Itcplaeement  Costs 


Avc]~; I ;j(!  Aji  m i a 1_ I .'cj  u i \a d <j  d .s 

$ 120, 000__ 

102,000 

$ 222,000 


89,000 


79,000 


17,000 


14,000 


168.000 


31,000 


Lanf!  Costs  ($625,000) 

Dexa  lopinent  of  liescM'xoii- 
costs  ($2,059,000) 

'J\)tal  Axcu  atte  Annual  KfjuivaU'ut  Costs 


31.000 


101.000 
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Table  51 


Ksiiniales  of  Avcra'^e  Annual 
i:<iui valent  Cusln  for  llie  Proposed 

No  Name  Creek  Recreation  Area  Site  180 


Kle^nient:;^  of  Costs 

Inli'i'esl  and  Amo)-!i /.at  ion 

Initial  Cost  ($1,558,000) 

Cost  of  future  Inereinenta 
discounted  ($2,101,000) 

'i'otal  Average  Annual  iaiui valent 

Intei'est  and  Amortization  Costs 

Operation  and  Ma.intenanec' 

Initial  Costs  (2-15,000  visits) 

Cost  of  future  iiu  i’ements 
discounted  (;;5 1,000  visits) 

Total  A\era‘;'e  Annual  Kquivalent 

Opei'ation  and  Maintenance  costs 

Major  Uci>taccinent 

Initial  ('osts  ($1,558,000) 

Costs  of  luturi  ino'cments 

discountcd($2, 104 , 000) 

'i'otal  Avcraric  Annual  Kquivalent 
Ite'ptaccim-nt  Costs 

Land  Costs  ($:;00,000) 

1 )c\ I lopment  ol  ll'.n-iervoir 
costs  ($(;00,000) 

Total  Avcra<;c  Arnual  laiuivalent  Costs 


AveraKO  Annual  Kquivalcnts 

$ 77,000 

41,000 

$ 118,000 

01,000 

30,000 



11,000  _ 

0 , 000 __ 

17.000 

15.000 

__3  0,000 

277,000 
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Table  52 


Kslimales  of  Average  Aniuial 
Kqui valent  Costs  for  the  Proposed 

Lansing  Valley  Preserve  Recreation  Area 


K lei  11  e n t^  o f C s A verage  Ann ual 

Interest  and  Anioiiizalion 

Inilial  Cost  ($165,000)  SjPPO  __ 

Cost  of  future  Increments 

discounted  ($966,000)  18, 000 

'i’olal  Average  Annual  Kcjuivalcnt 
Interest  and  Amortization  Costs 


Operation  and  Maintenance 

Initial  Costs  (37,000  visits)  9, 000 

Cost  of  future  increments 

discounted  (210, 000  visits)  22,000 

'I'otal  A\erage  Annual  Kquivalcnt 
Operation  and  Maintenance  costs 


Major  Heplacenunt 

Initial  Costs  ($165,000)  1,000 

Costs  of  futui'i-  increments 

discounted  ($966,000)  3,000 

Total  A\erage  Annual  Pquivalcnt 
Heplac-ement  C osls 


Land  Costs  ($125,000) 

Lcoidopmeiit  of  Kcserxoir 
costs 

'J'otal  Average  Annual  Kquivalent  Costs 
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Equivalents 


$ 26,000 


31,000 


4 , 000 


6,000 


I 67,000 


Table  53 


I'^stimales  of  Awragt^  Annual 
laiuivalenl  C’of.ls  for  the  Pi-o[)OLH'd 

Prairie  Creek  Recreation  Area  Site  -12 


Kleinenls  of  Coslr. 

]nl<  ia  :(  and  Amoiai/al  ion 

Initial  Co.-U  (S2,  1 So,  000) 

Cost  of  hiliii  i ineroinents 
diseounti-d  ($  1 , :M5,  000) 

Total  Averat;e  Annual  K(iui\alent 

Inlere.'-d  and  Aniorli>;ition  Costs 

Oi>eiati(pn  and  .Mtiintcn.anee 

Initial  Costs  (302, 000  visits) 

Cost  of  future  increments 
diseounti'd  (010,000  visits) 

'I'otal  A\i-ra);e  Annual  lainiv aleni 

O[)er;ition  and  MaiiUenanec'  costs 

Major  licplaeenu'nl 

Initial  Costs  ($2,1S5,000) 

C('sts  of  future  inereitients 
dis('ounted  ($1, 345,  000) 

'I'otal  A veraj;<' Annual  l.'(iui\:ilent 

Keiihiec-menl  Cosi>'. 

Land  Costs  ($025,000) 

I)e\eloi)ment  of  lleservoir 
cot.ts  ($5,400,000) 

'I'otiil  Average  Aiannil  Kiiuivali'iit  Costs 


Aver:u;e  Aniund  K(iiiiyaU‘i\(ps 

$ 107,000 

80 , 000 

$ _ 193, 000 

, _ 70^ 000 



139,000 

_i5^ooq_ 

_i2iOgo__ 

2Tl000_ 

31, qoo 

2g5^q00 

1 .Jir>-5,000. 
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Table  54 


Estimates  of  Average  Annual 
L'quivalenl  Costs  for  the  Proposed 

Duck  Creek  Recreation  Area  Site  25 


Elememts  of  Costs 

Average  Annual  Equivalents 

lnt<'i'est  and  Amortization 

Initial  Cost  ($1,988,000) 

98.000 

Cost  of  future  Inc-rements 
discounted  ($3,306,000) 

_ ^5^000 

Total  Average  Annual  l-'quivalent 
Interest  and  Amortization  Costs 

$ 163.000 

Operation  and  Maintenance 

Initial  Costs  (287,000  visits)  

72.000 

Cost  of  future  increments 
discounted  (459,000  visits) 

48,000 

Total  Average  Annual  Equivalent 
Operation  and  Maintc'iiancc  costs 

120, 000 

Major  lleplacem c-nt 

Initial  Costs  ($1,988,000)  

14,000 

Costs  of  future  inci’ements 
discounted  ($3,306,000) 

__9j000_ 

'i’otal  Average  Annual  Equivalent 
Replacement  Costs 

23,000 

Land  Costs  ($500,000) 

25,000 

Develoinnenl  of  Reservoir 
costs  ($2,961,000) 

146,000 

Total  Average  Annual  Equivalent  Costs 

J!  477,000 
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Table  55 


KsUmul.e.s  of  Average  Aimual 
Equivalent  Costs  for  tlic  Proposed 

Fish  Creek  Recreation  Area  Site  47  A 


l'2lc'i)U'nb^  o^Ctists 

Interest  and  Amortization 

Inili;il  Cost  ($2,281,000) 

Cost  of  future  Increments 
discounted  ($6,308,000) 

'I'otal  Average  Annual  L'qui\alent 

Intc-rest  ami  Amortization  Costs 

Opeiatit'n  am!  Mainlenanei' 

Ir.itial  Costs  (40,000  visits) 

Cost  of  future  ineremeiUs 
diseounletl  (819,000  visits) 

Total  Awrage  Annual  l'qui\alenl 

Operation  and  Mainti'iianee  costs 

Major  Ueplaeemi'nt 

Initial  Costs  ($2,281,000) 

Costs  of  future  increments 
discounted  ($6,308,000) 

'J'otal  Average-  Annual  Equivalent 

Replac-ement  Costs 

Land  Costs  ($750,000) 

nex’elopment  of  Ueserxoii- 
costs  ($5,130,000) 

'I'otal  Awrage  Annual  Equivalent  Costs 


Average  Annu al  E(|uiva  1 ents 

$ 112,000 
124,000 

$ 236,000 

85,000 
85,000 

170,000 

16,000 

17,000 

33,000 

37,000 

252,000 

$ 728,000 
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Table  56 


I'i.siiiiKilfS  of  A\c!i;ifiV  Annual 
lAlui \ak'jU  Costs  foj'  tlio  rrojKisocl 

Grand  Rapids  Valley  Preserve  Recreation  Area 


KJ^nnen's  of_Cosjs 

Intei'i'sl  and  Amorlization 

Initial  Cos!  ($1,034,000) 

Cost  of  fulnrr  liUTonu  nls 
diseinmled  ($6,203, 000) 

'J'otal  A\ei'a!;'e  Annual  l.'qui \a. lent 

Interest  and  Amortization  Costs 

('peiatioii  and  iUaintenanec' 

Initial  Costs  (1  77,  (100  visits) 

('osi  of  fntnre  incrt'nu'nts 
discounted  ((>08, 000  \’isits) 

Tottil  A\ crape  Annual  Kciuivali'iil 

('i'cration  aiul  Llaintenanci'  costs 

Major  Rephua-menl 

li  ilial  Costs  ($1,034,000) 

Costs  of  luture  ineri-nunts 
discoinilr.'d  ($6, 203,  000) 

Total  Averttpe  Aniaad  T'jnivalent 

Replacenient  Costs 

l.tiiifl  Costs  ($600,000) 

I )e\ ( lo|i>iu  nt  of  i;eser\oir 
foal:. 


Ayer;r;;e  Annual  Kfiuivalents 

61xOQO„ 

122j00(A_ 

. $ J 73J_)00 

44 ,_()()))_ 

72, 0f>0 

117,000 

7.000 

1 7j  000__ 

24,000 

30.000 

344^000 


'i  ota I A\cr:i';e  Annual  rqni\nlenl  Costs 


Table  57 


males  of  A\  t'rai<c  Annual 
lajuha'ent  Costs  foj'  the  Proposed 

Sand  Creek  Recreation  Area  Site  74 


Klement;'  of  Costs 


Av(‘]~at;e  Annual  lapiivalents 


Inlerc'st  and  Amoi-lizalion 

Initial  Cost  (S2,  fOts,  000) 

Cost  of  future  Inei'einejils 
discounted  (S5,4T1,  000) 

’I'otal  A\erape  Annual  Kqui\'ulenl 

Interest  :ind  Amoi'ti /.at ion  Costs 

Opi.'ration  and  ^^ain^enane'' 

Initial  Cost.-  (ddO,  000  visits) 

C(ist  of  fuiuri'  inei'enients 
diseotmlc'd  (S70,000  visits) 

'I'otal  A\ e)'a;’,(' ••'.nn"al  l'(jui\alent 

OiK'ralion  anti  Ma.inlei'.anee  costs 


_S_  11_«,000__ 

100,000 

$ 224,000 


85,000 


S)_0,0_00 

175,000 


Major  Ih'plavi  nu’iU 

Initial  Costs  (82,403,000)  }7.  000 

Co.sl;;  ol  lutuia  iiieremenls 

diseounltci  (85,114,  000)  _ __15jQ01L_ 

'I'otal  AverajU’ Annua,!  Pqui\alent  ^ 

Rei)laeeinent  Costs  32, 000 

Land  Costs  (8750,000) 

I )e\ elopnienl  of  Ko.a'rw)!)- 
costs  (84, 107, 000) 

'total  A\ei  ap.e  ."'.uiiUal  I'ljuixalt'iil  (''osts 


37,000 

202,000 

S ()70,000 


J 
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Table  58 


Kstimales  of  Avera'io  Annual 
lainivalcnf  Costs  foi-  tlio  Pioposed 

Rogue  River  Recreation  Area  Site  19  A 


Kleinenls  of  Cost;; 

Avej-a'ic  Annual 

K((uivalents 

InU'i’ost  and  Anioid  i/.ai  ion 

luilial  Cost  ($1,950,000)  $ 

95,000 

Cos(  of  fulmc  Inei'c-inents 
disef)unU'd  ($8,  (!94, 000) 

171,000 

'Folal  Axcrage  Annual  Kqnixalcnl 

Inlei’esl  and  Amnrlizalion  Costs 

Operation  aiul  M;’ inlenanee 

Initial  Costs  (28(i,000  visits) 

72,000 

(tost  of  fulnia'  increments 
disec)iinlc'd  (1,583,000  visits) 

143,000 

'I'olal  Avi-ragi-  Annual  Kquivalenl 

0[)cralion  and  Maintenanei'  costs 

215,000 

iUajo)-  Reiilacenu  nt 

Initial  Costs  ($1,930,000) 

13,000 

Costs  of  future  incrcnu'iits 
discounted  ($8,094,000) 

24,000 

'I'otal  A\c-ragc  Annual  I’quixalcnl 

R(‘placemont  Costs 

37,000 

Land  Costs  ($1,000,000) 

49, 000 

I)e\ elopmc'iit  of  Resciuoir 
costs  ($5,000,000) 

24(1,  000 

'i'otal  Au  rag(’  Ar.nual  lu|uivalent  Costs 

$ 813,000 
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Table  59 

I'.sl unales  ol  A \’t'ra Aniuia) 
luiLiivaleuI  Custs  fui'  the  Proposed 

Hear  Creek  Recreation  Area  Site  109 

Kk'inenls  of  C’ny|>. 

Inli'i’esl  and  Ainuj'l i/.al ion 

Initial  Cosl  ($1,519,000) 

('osl  ol  lului'e  Inei'enienls 
diseouiiled  ($1, 975,  000) 

'i'otal  Averagi'  Ainnail  K(pii\alenl 

Inleresl  and  Amorti/.alion  Costs 

Opeialion  and  .Maintenance 

Initial  Costs  (191,000  visits) 

Co.st  ot  rnlui'C'  inci-enienis 
discoinili'd  (21)5,000  \'isits) 

’i'otal  Avei-a;;c  Aninaal  lAini  valent 

C)))ci'al  i(ai  and  rdainlenancc  costs 

M.ajoi-  J{ei)l;u’emeid 

Initial  Costs  ($1,319,000) 

Costs  of  lulure  increments 
discounted  ($1 , !)75,  000) 

lolal  .A \’era;te  ./Xni’ual  I’cjuivalenl 

iicplacemenl  Costs 

l.tmd  Costs  ($250,000) 

I )e\ elo| )mei]|  of  Reservoir 
co.sis  ($450,000) 

Total  A\c  rap.e  Amiual  Kquivtilenl  (’osis 
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Avcrait'c  Anniial 

$ £5,000  _ 

39.000 

4£,  000 

rJj  jlOO 

9.000 


K<nd  Valent.-’ 


.$  104,000 


75, 000 


_ 14, 000 

_ 12j  000 

22,00() 

227 , 000 
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Table  60 


I'l.siiinalcs  of  Average  Annual 
Eclui valent  Costs  for  the  PropoiuKl 

Lookingglass  - Grub  Creek  Recreation  Area  Sites  148  & 149 


Interest  and  Anioi'li/.alion 

Initial  Cost  ($2,508,000) 

Cosl  of  future  Inei'emc'nts 
(liseounlc'd  ($4,994,000) 

’I'otal  Avc'rag'e  Annual  Eciui\’alent 

Interest  and  Amorti/alion  Costs 

Opc'i  alien  and  Maintenanec' 

Initial  Costs  (369, 000  visits) 

Cosl  of  future  increments 
cliseounled  (738,000  visits) 

Total  A\'erage  Annual  Ecjui\alent 

Operation  and  Maintenance  costs 

Major  lieplaeeiiu'nt 

Initial  Costs  ($2,  508,000) 

Costs  of  fiitui’e  increments 
diseounli'd  ($1,994,000) 

'I'otal  A\'c'ra;','e  Annua.l  liquixalent 

Iveplacemcait  t'.osls 

Land  Costs  ($500,000) 

I )e\  elopmeiil  of  Reservoir 
costs  ($910,000) 

'i'otal  As'eragi'  Ainnir'.  Erpii\iilenl  Costs 


Average  Annual  Eejui  vadents 

^ 123,00'L_ 

j)8,000 

$ 221,000 

92,000 

TJ,  000 

169, 000 

17,000 

J4^000_ 

31.000 
'1.1,000 

45.000 
$ -^0,000 
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TTOPSIS 


The  U.  S.  Bureau  of  Sport  Fisheries  and  Wildlife  is  pleased  to 
present  a report  on  the  Fish  and  Wildlife  Resources  of  the  Grand 
River  Basin,  Michigan,  to  be  included  as  Appendix  "K"  in  the  Grand 
River  Basin  Comprehensive  Water  Resources  Study.  This  report  has 
heen  prepared  under  the  authority,  and  in  accordance  with  the 
provisions  of  the  Fish  and  Wildlife  Coordination  Act  (48  Stat.  401 
as  amended;  l6  U.S.C.  66l  et  seq. ). 

The  report  is  designed  to  analyze  the  fish  and  wildlife  resoiirce 
problems  in  the  Grand  River  Basin,  and  to  furnish  a plan  for  satis- 
fying these  resource  problems  which  can  be  incorporated  into  a 
multiple -purpose  Basin  plan  for  meeting  all  water  and  related  land 
resource  demands  expected  in  the  near  future. 

This  report  was  undertaken  with  the  cooperation  of  the  Michigan 
Department  of  Conservation.  The  study's  findings  and  projections 
have  been  reviewed  and  generally  concurred  with  by  pertinent  Divi- 
sions of  the  Department  of  Conservation,  as  well  as  other  Federal  agen- 
cies involved  in  the  study.  Numerous  State  and  Federal  agencies  fur- 
nished basic  data.  The  cooperation  of  your  Basin  Planning  Branch  was 
significant. 

In  i960,  approximately  203,000  residents  of  the  Basin  were  anglers. 
However,  because  of  the  Basin's  inability  to  sustain  fishing  demands 
and  the  angler's  traditional  use  of  out-of -Basin  facilities,  only 
about  147,000  anglers,  fishing  1.52  million  days,  used  Basin  resources. 
Approximately  174,000  Basin  residents  hunted  in  i960,  but  similarly 
to  fishing,  only  147,000  hunters  used  Basin  resources  a total  of  1.46 
million  days. 

Gross  demand  for  sport  fishing  is  projected  to  increase  32^  by  1980, 

75^  by  2000,  and  120'^  by  2020  over  the  i960  actual  Basin  use.  Fishing 
opportunity  to  sustain  an  additional  483,000  angler-days  use  will  be 
needed  by  1980,  1,130,000  by  2000,  and  1,824,000  by  2020,  over  that 
available  in  i960. 

The  growth  in  hunter  demand,  while  slower  than  fisherman  demand,  is 
projected  to  increase  2jfi  by  2000  and  ultimately  increase  56^  by 
2020,  when  compared  with  the  i960  actual  Basin  use.  Although  demands 
for  additional  hunting  opportunities  are  not  projected  for  I98O, 

111,000  man-days  of  additional  opportunity  vill  be  needed  by  I985. 

By  2000,  net  hunter  demands  within  the  Basin  are  expected  to  require 
facilities  to  sustain  444,000  additional  \iser  days.  Unfulfilled 
demand  will  then  increase  to  1,008,000  hunter-days  by  2020. 

Hunting  and  fishing  opportunity  tlirough  the  Basin  can  be  provided  by 
increasing  the  production  and  utilization  of  existing  resources  and 
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by  developing  new  sources  of  opportunity.  Increased  utilization 
of  existing  resources  may  be  accomplished  by  improving  water 
quality  (by  curbing  all  forms  of  pollution);  by  preventing  degra- 
dation of  resources  (unique  or  otherwise)  through  unwarranted 
dredging,  filling,  and  other  habitat  modification  practices;  by 
providing  or  acquiring  public  access  to  some  6,300  acres  of  quality 
fishing  waters  in  the  Basin;  by  continued  progressive  management 
programs  based  on  sound  biological  principles  supplied  by  research; 
by  providing  equitable  use  of  available  public  accessed  lands  and 
waters  through  zoning;  by  relaxation  of  overly  restrictive  regula- 
tions such  as  the  ban  on  hunting  mourning  doves;  and  by  proper 
water  resource  planning  to  avoid  possible  loss  of  fish  and  wildlife 
resources  throtigh  ill-advised  construction  programs. 

New  Basin  fishing  and  hunting  opportunities  may  be  developed  or 
created  by  the  introduction  of  promising  species,  such  as  the 
Michigan  Department  of  Conservation  Fish  Division's  Pacific  salmon 
program;  by  opening  additional  hunting  and  fishing  areas  to  public 
use  through  purchase,  lease,  or  easement;  and  by  constructing 
various  types  and  sizes  of  impoundments  and  developing  the  assoc- 
iated project  lands  to  meet  fishing  and  hunting  demand. 

Fish  and  wildlife  development  plans  of  all  conservation  entities 
have  been  detailed  for  each  of  the  five  Basin  subareas.  Each  sub- 
area  plan  lists  acreage  and  expected  usage  of  projected  non-federal 
fish  and  wildlife  developments  expected  to  be  completed  prior  to 
1980.  Satisfying  the  remaining  unfulfilled  demand  is  this  study's 
responsibility.  To  this  end,  an  array  of  reservoir  sites  and 
associated  land  areas,  capable  of  best  meeting  the  remaining  net 
hunting  and  fishing  demand,  have  been  identified  in  this  report. 
Subarea  planning  maps  are  provided  to  locate  selected  sites. 

The  annual  amortized  costs  for  this  fish  and  wildlife  program  are 
estimated  to  total  a minimtim  of  $635^000,  with  portions  cost-shared 
by  non-federal  interests.  Fish  and  wildlife  benefits  from  the  plan 
could  total  at  least  $375,000  annually  by  198O.  These  programs  will 
be  partially  financed  by  existing  revenue  sources,  which  include 
State  hunting  and  fishing  license  funds.  Federal  Aid  programs  and 
miscellaneous  State  revenue  sources.  The  1965  Anadromous  Fish  Act, 
the  Land  and  Water  Conse27vation  Act,  and  the  Pittman-Robertson  and 
Dingell-Joiinson  Restoration  Funds  could  provide  substantial  sums  for 
funding  near-future  programs. 

Several  statutes  have  been  established  to  allow  cost-sliaring  and 
long-term  repayment  plans  for  the  State's  share  at  Federal  multi- 
purpose projects.  There  are  also  a number  of  methods  of  providing 
additional  fishing  and  hunting  opportunities  with  little  or  no 
cost  to  any  reso'orce  oriented  agency.  All  of  the  above  methods 
are  discussed  in  the  report. 
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SECTION  I 


IiriRODUCTION 


1.  AUTHORITY 

This  is  a report  on  the  fish  and  wildlife  resources  and  the  needs  for 
hunting  and  fishing  opportunity  in  the  Grand  River  Basin,  Michigan. 

The  report  has  been  prepared  under  the  authority,  and  in  accordarce 
with  the  provisions  of  the  Fish  and  Wildlife  Coordination  Act  (U3  Gtat. 
401,  as  amended;  l6  U.S.C.  66l  et  seq.) 

The  Grand  River  Basin  Study  was  authorized  by  a resolution  of  the 
Committee  on  Public  Works  of  the  United  States  HouSv  of  Representatives 
adopted  August  l6,  1950. 

f. . SCOPE 


The  survey  of  the  Grand  River  Basin  was  re-defined  as  a Type  II  Study 
(Comprehensive  Detailed  Plans)  in  November  I962.  The  basic  ob.^ective 
in  the  formulation  of  a comprehensive  plan  for  the  Grand  Rivor  Basin  is 
to  provide  for  a general  appraisal  of  overall  water  and  related  land 
resource  development  involving  longrun  projections  of  economic  develop- 
ment, translation  of  such  projections  into  demands  for  water  and  relate 
land  resource  uses,  hydi'ologic  projections  of  water  availability,  both 
as  to  quantity  and  quality,  and  projections  of  related  land  resource 
availability  similar  to  Type  I Surv'eys.  In  addition,  this  Type  II 
study  defines  and  evaluates  the  Federal  or  Federally-assisted  projects 
for  which  Federal  authorization  will  be  required  to  peim-lt  necessary 
construction  to  be  initiated  in  the  next  1C  to  15  years  in  sufficient 
detail  to  comprise  a basis  for  authorization. 

3.  PREVIOUS  STUDIES 


'The  fish  and  wildlife  resources  of  the  Grand  ..Ivor  Basin  have  beer, 
studied  previously  in  connection  with  several  water  and  associa.e  i 
land  development  proposals.  Reports  prepared  by  the  Fish  and  Tllilifc 
Service  in  19^9>  1950>  195^ > and  1>'65  ri. viewed  local  flood  protection, 
projects  within  the  Basin.  In  each  case,  only  minor  detrin.ental  effect 
on  fish  and  wil'Jlife  were  expected.  A 1959  report  by  the  Fish  and 
V/ildlifo  Service,  relative  to  m.ajor  drainage  and  flood  control  for 
the  Portage  ilver,  objected  to  Federal  participation  . . . "in  a xr.'_ - 
jeet  v;hich  provides  primarily  for  more  intensive  atriculturc  o'-  ‘he 

expense  of  important  wildlife  habitat  ".  This  project  was 

found  infeasible  fro.m  an  economic  standpoint,  partially  because  cf  its 
effects  on  wildlife  habitat  in  the  V/ate-rloo  Recreation  Area. 
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li.r'5  Sc'rvicc  rcpurt  to  the  District  Engineer  ccmnented  on  propcsed 
d--ci’;agc  projects  involving  agricultural  lands  along  four  major  tribu- 
cuiicE  cf  the  Grand  River.  No  serious  losses  were  indicated.  Fish  and 
wil-'illfe  enhancement  possibilities  were  discussed.  A ^^.relivlnary  1^6c 
indicated  that  no  significant  effects  would  result  to  fish  and 
.•illlife  from  a proposed  local  flood  protection  project  at  Gi'andville, 
;iichigan. 

dhe  fish  and  wildlife  aspects  of  several  small  watershed  projects  (PL- 
566  ai’e  being  studied.  Pish  and  wildlife  reports  on  the  following 
projects  have  been  sub;nitted  to  the  Soil  Conservation  Service  State 
Concein'ationlst:  Msteguay,  1957;  Muskrat  Creek,  I96O;  Black  Creek, 

1^-63;  Catlin-Vlaters,  1964;  and.  Upper  Maple  River,  1966. 

b.  RFSPONSIBILirY 


*irst  appropriaticr.  of  Federal  funds  for  the  Grar.d  fiver  G^^mprehen- 
.•as  made  in  Fiscal  Y.  ixr  I963;  the-  Fui’cau  ef  Sport  Fishci’ics 
i .'il^J.ifc  ini.,iated  its  sLudies  at  that  time.  Studies  v'cre  h.,ndlec' 
dp'  h-  '’inncapolis  \rea  Ce'fice,  Division  of  River  Basin  Studies,  ilinnca- 
li-,  .Innesota,  u:  wil  Augusc  1,66;  at  v;hich  time,  v-sponsibilities  f^r 
h study  were  Irat.sf'.riua  t,  the  Ohi-^  ferea  Office,  Division  of  River 
Studies,  L^.bar.^n,  Ohl  . .'ach  \;'oa  Office  collected  and  analyzed 
i.'le:t..a;.ion  or.  the  sraius  of  sport  fishery  and  wilrilife  resources.  The 
ehi_  /nua  Office  ’..'as  respaaisible  for  projective  methodology,  development 
. ' ci.iglo-pu-'posf.  -Ish  and  vildDLifc  plan,  and  preparation  cf  Fish  and 
'..'ililife  .\ppendix  The  river  Basin  Section,  Bui'eau  of  Cormcrcial 
.•ishcrles,  Great  lakes  and  Cc.r.ral  .\cgior.ul  Office,  Ann  Arbor,  :dchigan, 
’.•as  rcsp..nsible  for  pre-parirg  .he  portion  of  the  report  corcerrin.g 
-•  .mcrcial  fisheries  ef  the  Basin. 


• .ijoS.t.A..f  or  il.T'CRT  , *..'.0 


a.  A-iglr lay . Any  portion  cf  a given  24  houi'  day  devoted  to 
fishin;_,. 

b.  Catch.  The  annual  harvest  of  fish  or  shellfish  f.-om  any  partic- 
ular area. 


c.  Correlation.  A .measure  cf  the  intensity  of  the  relationship 
bet’ween  two  or  more  variables. 

1.  Farm-ga.’nc  habitat.  Land  usually  associated  ’with  populations 
-.f  C/ttontail  rabbits,  ring-necked  pheasant  or  other  comparable  species; 
ar,-l  list-- d in  the  Soil  (’  nservutlon  Scr’/ice's  "Conscrvai,ion  .Needs  Inven- 
tory.'’'' as  'Jrsjlar  , I as  turc , ..antyc , and  appropriate  acreages  of  Gthei- 
L:  n d cat..gorios. 
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c.  Furest-gamc  habitat.  Land  usually  associated  with  populations 
of  deer,  squirrels,  raccoons,  or  other  comparable  species;  and  listed 
in  the  Soil  Conservation  Service's  "Conservation  L'eeds  Inventory"  as 
Forest  and  Vvoodland  or  appropriate  Other  Land  categories. 

f.  Gross  demand.  Total  demand  generated  by  hunters  and  sport 
fishermen  during  a given  calendar  year:  usually  expressed  as  luan-days- 

of-use . 


g.  Harvest.  The  annual  talie  of  game  birds  or  animals  from  any 
particular  ai'ea. 

h.  Hunter- day . An  individual  hunting  effort  consisting 
part  of  one  24 -hour  day. 

i.  Latent  demand.  That  desire  to  pursue  an  activity  which  is 
iiiherent  in  the  total  population  but  is  not  fulfilled  because  of  lack 
of  facilities,  leisure  time,  or  other  pertinent  factors. 

j.  Lineal-  regression.  The  degree  to  which  a dependent  vai’iable 
will  increase  or  decrease  with  a unit  change  of  an  independent  variable, 
resulting  in  an  association  which  can  be  adequately  represented  by  a 
straight  line  when  plotted. 

k.  Mean.  An  average;  the  sum  of  a give-n  set  of  val'aes  divided  by 
the  number  of  values. 

l.  iiedlan.  A val'ae  in  a given  set  of  values  below  and  above  which 
there  are  the  same  number  of  values. 

m.  Multiple  regression.  The  degree  in  which  one  dependent  vai’iable 
increases  or  decreases  with  the  change  of  two  or  more  independent  variable 

n.  -let  demand.  Net  demands  are  projected  when  estimated  gross 
demand  exceeds  projected  opportunity.  Let  demand  is  expressed  in  hunter- 
and  angler -days. 

o.  Non-resident.  An  individual  who  resides  in  a state  other  than 
Michigan  buj  who  hunts  and/or  fishes  in  Michigan,  paying  a premium 
license  fee  to  do  so. 

p.  Opportunity.  Lands  or  waters  where  an  individual  may  gair.  access 
and  upon  which  he  may  hunt  or  fish.  An  index  of  opportunity  is  avail- 
able by  dividing  acres  of  hunting  or  fishing  habitat,  by  the  population 
residing  in  that  particular  area. 

q.  Participant.  An  individual  who  hunts  or  fishes. 


Participation.  The  n’mber  of  tir.es  an  individual  hunts  or 
fishes  in  a pai'ticulai'  year. 

s.  Ponded  water.  Waters  which  are  not  in  a free-flowing  state. 

t.  Pressure.  The  number  of  user-days  a particular  huntitig  or 
fishing  area  receives  over  a particular  length  of  time. 

u.  projection.  A forecast  based  on  certain  assumptions. 

v.  Quality  stream.  Streams  providing  a significant  trout,  bass, 
or  walleye  fishery. 

w.  delict.  Somethifig  left  unchanged  among  chai-^ged  surroundings; 
this  is  a special  case  of  survival  where  the  resource,  though  essentially 
untouched  is,  relatively,  merely  a remnant  of  the  former  range  or  expanse 
of  that  resource. 


X.  de si dent.  An  individual  hunting  and/or  fishing  in  the  same 
state  where  he  resides. 

y.  Significant.  'This  term,  in  a statistical  sense,  is  used  for 
stating  results  of  an  appropriate  statistical  rest,  '.dien  the  probability 
^f  uhe  occurrence  of  a partic'olai'  event  is  1>  ir  20  o-'  mor-  (.  = 0.o5’), 
th^  probability  is  ..eriiied  significant.  ',110’.’  ';he  probability  is  fy  i.i 
IOC  -.r  more  (l  : ^•99)i  ii  is  tcimn.d  highly  significant. 

...  Streorm.  Water  In  a free -flowing  state;  it  .nay  Iccally  be 
called  a river,  strcaii,  creek,  brook,  watercourse,  or  some  other  dcec”i.,- 
ti\£  term. 


aa.  Urban  area.  Incorporated  places  of  2,500  inhabitants  or  mere. 

bb.  Jscr-day.  An  individual  participating  in  a recreation  acti'/ity 
during  any  part  of  a 24-hour  day. 

cc.  Utilization.  (See  Pressure). 
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SECTION  II 


DESCRIPTION  OF  THE  AREA 


6.  geography 

The  Grand  River  Basin,  located  in  the  southern  part  of  the  Lower 
Peninsula  of  Michigan  (Figure  l),  is  nearly  oval  in  shape.  It  is 
135  miles  long  and  JO  miles  wide.  A drainage  area  of  5^572  square 
miles  ranks  it  as  the  second  largest  basin  in  the  State.  The  study 
area  includes  the  counties  of  Barry,  Clinton,  Eaton,  Gratiot,  Ingham, 
Ionia,  Jackson,  Kent,  I4ontcalm,  Ottawa,  and  Shiawassee.  The  counties 
of  Allegan,  Calhoun,  Hillsdale,  Livingston,  Mecosta,  Muskegon,  Newaygo, 
and  Washtenaw  all  have  small  portions  lying  within  the  hydrologic 
limits  of  the  Basin,  but  were  not  included  in  this  study. 

Delineation  of  the  planning  subareas  is  the  same  as  set  forth  in  the 
Economic  Base  Study  (l/l-46  throiigh  1-53)**  They  are; 


Grand  Rapids  Subeirea 


Lanslrg  Subarea 


Kent  County 
Ottawa  County 


Clinton  County 
Eaton  County 
Ingham  County 


West  Central  Belt  Subarea 

Barry  County 
Ionia  County 
Montcalm  County 


Northeast  Fringe  Subarea 

Gratiot  County 
Shiawassee  County 


Jackson  Subarea 
Jackson  County 

The  Greind  River  rises  in  the  northern  part  of  Hillsdale  County,  flows 
northward  to  Lansing,  then  northwesterly  to  the  mouth  of  the  ::aple  l.ivcr 
near  Muir,  and  finally  through  Grand  Rapids,  emptying  into  Lake  Michigan 
at  Grand  Haven.  The  Basin  has  six  major  tributaries  which  control  6l 
percent  of  its  drainage  area.  The  Rogue,  Flat,  and  l<laple  Rivers  enter 
from  the  north;  the  Thornapple  enters  from  the  south;  and  the  Looking 
Glass  and  Red  Cedar  Rivers  flow  from  the  east  (Figure  1). 


*-The  number  prior  to  the  diagonal  line  refers  to  the  reference  cited 
and  that  reference  may  be  located  in  the  bibliography  by  that  number. 

The  number  after  the  diagonal  locates  the  pages  in  the  cited  publication 
where  the  subject  is  discussed  in  further  detail. 
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The  gradient  uf  the  riain  stem  from  its  headwaters  to  the  vicinity  of 
Gro:id  Ledge  is  about  i.n  feet  per  mile,  then  about  3*2  feet  per  mile 
to  the  City  of  Ionia,  and  then  0.5  feet  per  mile  to  Lake  Michigan.  The 
gradients  of  the  tributaries,  except  for  the  Jlaple  River,  are  about  3 
feet  per  mile.  The  Maple  River  Basin  has  a vciy  flat  gradient,  which 
was  created,  according  to  geological  history,  when  the  Saginaw  River 
Basin  imnediatcly  to  the  east  drained  through  this  area  into  the  Grand 
River  Basin.  The  cross-sections  of  the  main  stem  and  its  tributaries 
are  generally  wide,  with  several  feet  of  water  flowl;ig  in  the  channels 
during  the  normal  flow  period. 

7.  0 BO LOGY 


The  Basin  is  the  product  of  complex  glacial  actions  which  left  signifi- 
cant land  marks  on  the  area.  An  extensive  till  plain  is  the  most  out- 
standing posc-glacial  feature.  Ice  action  left  three  distinct  lobes: 
Saginaw  lobe  in  the  northeast,  Erie  lobe  in  the  east,  and  Michigan  lobe 
in  the  northwestern  portion  of  the  Basin.  Advances  and  retreats  and 
melting  of  these  ice  lobes  formed  the  Grand  River  Basin,  an  area  gener- 
ally consisting  of  limited  relief,  fertile  soils,  and  few  natural  lal'.cs. 
Exceptions  occur  in  two  well-defined  areas  v:herc  the  lobes  met,  crcaling 
strorg  end  morainic  topography.  The  Saginaw-Erie  junction  affects  caster 
Jackson  County.  The  Saginaw-MLchigan  junction  includes  all  of  Bari-y, 
eastern  Kent,  and  part  of  fbntcaJjn  Counties.  In  these  areas,  consider- 
able relief  occurs,  soils  are  less  fertile,  and  there  are  many  natural 
lakes  (Figure  2) . 

Saindy  loam  soils  predominate  over  the  entire  Basin.  Gravel  deposits 
are  common,  with  little  clay  or  ledge  rock  in  evidence.  Black  muck 
and  acid  peat  soils  characterize  many  of  the  lower,  more  poorly  drained 
areas. 

3.  CLIMATE  AND  HYDROLOGY 

idle  Great  Lakes  have  a stabiliziiig  effect  on  Basin  temperatures;  because 
of  the  prevailing  westerly  winds,  winters  arc  generally  milder  and 
summers  cooler  than  at  similar  latitudes. 

'The  average  annual  precipitation  recorded  in  the  Basin  is  31  inches. 
Runoff  is  about  33  percent  of  the  annual  rainfall.  Rainfall  distribution 
is  fairly  uniform  throughout  the  yeax.  Snowfall  varies  from  a negli- 
gible amount  to  several  feet  during  the  winter  seasons.  The  mean 
temperatures  throughout  the  Basin  vary  from  about  Jk  degrees  during  the 
summer  months  to  about  22  degrees  during  the  winter  n:onths,  with  recorded 
extremes  of  109  -33  degrees  F. 

9.  LL'iNOLOGY 


Approximately  2 percent  of  the  Basin  is  covered  by  some  form  of  aquatic 
habitat.  I-bst  of  the  lakes  in  tb  Basin  are  less  than  200  acres  in 


FIGURE  2.  PRESENT  DISTRIBUTION  OF  PONDED  WATER, BY 
COUNTY,  IN  THE  GRAND  RIVER  BASIN 


size,  possessing  distinct  drainage  and  hard  waters.  Seepage  lakes, 
showrlng  various  stages  of  bog  succession  and  confined  to  limited  eireas 
within  the  Basin,  are  also  present.  These  lakes  are  small  and  shallow, 
with  colored,  acid  waters,  and  are  surrounded  by  sphagnum  and  other 
characteristic  bog  vegetation.  Marl  lakes  form  a third  category  of 
lentic  waters  (2/96).  They  range  in  character  from  those  with  slight 
encrustations  on  exposed  surfaces  and  fine  particles  mixed  in  the 
organic  sediment  to  others  with  heavy  encrustations  in  addition  to 
depositions  in  the  form  of  flocculates  and  concretions. 

10.  ia:jd  use  TREiros 

Prior  to  I83O,  the  Grand  River  Basin  was  a heavily  forested,  unbroken 
wilderness.  A native  pine  forest  flourished  on  the  dunelands  of  extreme 
western  Ottawa  County.  The  remainder  of  western  Ottawa  County  and 
northern  portions  of  Kent,  Montcalm,  and  Gratiot  Counties  supported 
mixed  stands  of  hardwoods  and  conifers.  Elm,  oak,  ash,  maple,  and 
hickory  predominated  over  the  rest  of  the  Basin. 

Although  a similar  distribution  of  tree  species  exists  today,  less  than 
20  percent  of  the  Basin  is  forested.  Of  this  forested  area,  ever  9C 
percent  is  located  in  farm  woodlots.  The  Basin  comprises  approximately 
3,500,000  acres  of  level  to  rolling  farmland.  Although  the  Basin  drains 
lO'j  of  the  land  of  the  State,  it  contains  over  l8'^o  of  the  cropland. 

11.  POPULATION 

The  i960  census  credited  the  U-county  Grand  Paver  Basin  study  area 
with  slightly  under  1.1  million  inhabitants.  About  half  of  these 
people  resided  in  the  Grand  Rapids,  Lansing,  and  Jackson  metropolitan 
areas;  over  35  percent  of  the  total  population  were  classified  as 
rural;  and  the  remainder  lived  in  small  towns  (Figvire  3).  The  popu- 
lation density  in  I96O  averaged  162  people  per  square  mile  over  the 
entire  Basin.  Kent  County  had  421  people  per  square  mile,  Ingham 
County  followed  with  378,  Jackson  County  had  I87,  and  Ottawa  was  the 
remaining  County  with  over  100  people  per  square  mile,  having  175* 

All  other  counties  range  from  50  (Montcalm)  to  99  (Shiawassee)  people 
per  square  mile. 

Both  past  and  projected  population  growth  patterns  are  typical  of 
other  midwestern  states.  Rapid  expansion  is  characteristic  of  urban 
centers,  smaller  rural  communities  are  sustaining  limited  growth, 
and  the  rural  farm  population  is  declining. 

From  1950  to  I96O,  the  Basin's  population  increased  23.2^,  exceeding 
the  percentage  increases  of  the  State  - 22.8/3  and  the  Nation  - I8.5/, 
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FIGURE  3.  POPULATION  DISTRIBUTION  IN  THE  AREA,  I960 
Source;  Derived  from  U S.  Census  of  Population,  I960 


12.  INDUSTRY 


Grand  Rapids,  which  gained  early  fame  as  a furniture  manufacturing 
center,  now  has  a more  diversified  industrial  base,  and  is  the  whole- 
sale and  retail  trade  center  of  western  Llichigan.  Fabricated  metal 
products,  furniture,  and  instruments  are  the  city's  most  important 
products,  but  it  manufactures  an  array  of  other  goods,  both  durable  a..d 
nondurable,  includir^g  bakei’y  products,  textiles  and  leather,  electrical 
machlnciy,  and  household  refrigerators  and  freezers. 

The  Basin's  most  important  industry  is  the  manufacture  of  automobiles 
and  automobile  parts,  a characteristic  -vdiich  it  shares  with  the  rest 
of  the  State.  The  Basin's  automobile  industry  is  centered  in  Lansing, 
accounting  for  two-thirds  of  the  city's  manufacturing  employment. 
Although  primarily  dependent  upon  the  automobile  industry,  it  is  also 
the  capital  of  i'4ichigan;  and  its  lai'gest  suburb.  Last  Lansing,  is  the 
site  of  i'iichigan  State  University. 

Jackson  is  dominated  by  the  transportation  industry.  It  ;;;anufac lures 
parts  and  equipment  for  automobiles  and  airplanes,  and  circs  and  tubes. 
Long  a supplying  city  for  the  automobile  industry,  it  has  developed 
along  lines  that  have  encouraged  diversification  into  rhe  fields  of 
electrical  raachineiy  and  electronic  components. 

Mineral  resources  include  petroleum  in  Jackson  County  a;;d  sand  and 
gravel  throughout  the  Basin,  Natural  gas,  salt,  brine,  ^eat,  marl, 
and  limestone  arc  also  importa*.t. 

13.  TRAi:SPOriTATIOU 

The  lower  i’eninsula  of  Michigaii  has  one  of  the  better  highway  systems 
in  the  United  States.  Freeways  liii:  urban  center?  and  provide  excellent 
access  to  the  lake  country  of  uhe  north.  The  lasin  is  served  by  five 
railroads  and  three  airlines.  The  Grand  Raven  harbor  averages  about 
3 million  tons  of  waterborne  corrmicrcc  pei'  year.  The  lower  17^  Liilcs 
of  the  Grand  River  serves  as  a sand  and  gravel  barge  route. 


SECTION  III 


PRESENT  STATUS  OF  FISH  AND  WILDLIFE  RESOURCES 


lU.  BASIN  FISH  AND  WILDLIFE  POPULATIONS 

Fish  and  wildlife  populations  are  limited  by  a multiplicity  of  factors, 
not  the  least  of  which  are  the  availability  of  suitable  natural  habitat, 
and  ever  expanding  human  populations  with  their  inevitable  demands  on 
lands  and  waters.  The  Grand  River  Basin  is  fortunate  in  having  a 
diversity  of  fish  and  wildlife  habitat,  but  this  enhancement  is  dampened 
by  the  Basin's  rapid  human  population  growth.  Rapidly  increasing  popu- 
lations not  only  limit  this  Basin's  fish  and  wildlife  habitat  base 
through  local  urban  sprawl,  intensive  agricultural  practices,  and  stream 
pollution;  but  also  place  extreme  demands  on  the  Basin's  existiCig  hunt- 
ing and  fishing  facilities  and  resources. 

a.  Stream  fisheries.  Coldwater  streams,  totaling  237  miles,  were 
located  in  three  planning  subareas  in  1964.  There  were  approximately 
112  miles  of  stream  capable  of  producing  or  sustaining  trout  in  the 
Grand  Rapids  Subarea,  110  miles  in  the  West  Central  Subarea;  and,  15 
miles  in  the  Jackson  Subarea.  Marginal  trout  streams,  where  trout 
were  stocked  occasionally,  were  also  present  in  nearly  every  county. 

The  balance  of  the  headwater  streams,  which  run  generally  clear  and 
unpolluted,  sustain  fishable  populations  of  smallmouth  bass,  rock  bass, 
and  walleye.  Approximately  4-30  stream  miles  of  smallmouth  bass  - walleye 
habitat  existed  in  the  Basin  in  1964.  The  Grand  Rapids  Subarea  had  80 
miles.  West  Central  Subarea  II7  miles,  Lansing  Subarea  143  miles.  North- 
east Fringe  Subarea  45  miles,  and  Jackson  Subarea  45  miles  of  this  type 
of  habitat. 

The  lower  reaches  of  the  smaller  tributary  streams,  plus  major  streams 
in  the  lowlands,  are  productive  of  carp,  catfish,  bullhead,  largemouth 
bass,  pike,  perch,  crapples,  sunfishes,  bluegill,  suckers,  and  other 
less  important  species.  Smelt  runs  are  present  in  trlbutai'ies  to  several 
lakes.  The  major  streams  and  main  stem  of  the  Grand  River  often  contain 
ecological  factors  which  inhibit  the  game  fish  population  and  promote 
a higher  ratio  of  aon-game  species.  Species  of  game  fish  having  restric- 
tive habitat  requirements  occur  rarely  or  as  transients  in  many  portions 
of  these  larger  rivers. 

Summaries  of  miles  of  trout,  bass,  and  walleye  stream  habitat,  and 
miles  of  other  fishable  stream  miles  occurring  in  the  Basin  in  1964 
appear  in  Table  1,  Columns  1 euid  2. 

Pollution  from  Industrial,  municipal,  and  agricultural  sources  seri- 
ously limits  production  and  alters  habitat  quality  in  portions  of  Basin 
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streams.  Dcterrii nations  of  pollution  significant  to  sport  fisneries 
vary;  however,  it  has  been  estimated  that  ueai'ly  ll+O  stream  miles  are 
sigiiificantly  affected  by  infl'ox  of  organic  runoff  and  the  addition 
of  industrial  and/or  municipal  wastes  (Figure  4).  Approximately  60 
miles  or  over  percent  oi'  waters  subjected  to  chronic  pollutional 
influxes  do  not  support  a quality  sport  fishery.  The  remaining  oO  miles 
are  degraded  through  sporadic  fish  kills  resulting  from  poUuticn.  Lack 
of  seasonally  sustained  flows  in  many  Basin  streams  compounds  pollution 
problems . 


b.  Reservoir,  lake,  and  pond  fisheries.  The  Basin  has  approxi- 
mately 50,000  acres  of  ponded  water,  of  wnich  about  '(O'jo  of  the  total 
acreage  ai’e  natural  lakes;  16'^,  natural  lakes  with  water  level  controls; 
13/0,  irapounclnents;  and  l/i  excavated  lakes  or  farm  ponds  (Table  1,  Col.  3)  • 
Lake  ?>51chigan,  which  borders  Ottawa  County  for  about  25  miles,  sustains 
an  important  perch  sport-fishery.  The  inland  lakes,  impeundments,  and 
ponds  are  nearly  exclusively  warmwater  fisheries,  consisting  primarily 
of  parnfish,  bass,  walleye,  perch,  and  related  species. 

The  flichigan  Department  of  Consei’vation  general  creel  census  provides 
rough  estimates  of  the  makeup  of  the  sport  fish  population  (Table  2). 
During  routine  contacts  by  Conservation  Officers,  catch  data  is  gathered. 
Information,  on  the  Grand  River  Basin  from  195^  through  I962  shows  a 
preponderant  catch  of  panfish.  Estimates  of  catch  of  individual  species 
may  have  been  over-  or  under-expressed  dependiig  upon  tne  officer's 
tendency  to  concentrate  on  a partictilar  area  or  had  tat  type.  This 
census  was  designed  to  measure  catch,  not  fishable  populations;  there- 
fore, problems  encountered  in  usiig  it  as  a population  measurement  must 
be  expected. 

The  Michigan  Department  of  Consei’vation  introduced  the  coho  or  stiver 
salmon  into  two  Lake  Itichigan  tributai'ies  durirg  the  spri.’g  of  I966. 

These  1 to  6-inch  fiigerlirg  salmon  showed  tremendous  growth.  By- 
October  of  1966,  the  fish  averaged  about  three  pounds  in  weight,  with 
the  largest  over  seven  pounds  (3/^)*  Ike  potential  for  this  fishery 
is  great.  Success  to  date  with  this  program  has  enco'uraged  the  Depart- 
ment of  Conservation  to  laurich  an  introduction  of  Chinook  (king)  salmon. 
Tnere  have  been  limited  introductions  of  kokanee  (landlocked  sockeye) 
salmon  in  northern  Michigan  lakes,  and  the  introduction  of  striped  bass 
as  an  anadromous  fish  is  under  consideration. 

Aliy,  or  all,  of  these  species  could  have  a great  effect  upon  the 
future  Lake  .*»lichigan  fishery.  Not  only  would  "they  be  desirable  sport 
fishery  species,  but  they  could  also  provide  a degree  of  predation 
necessary  to  control  tne  burgeoni.ng  alewife  population.  One  of  the 
alewife's  foods  is  fish  eggs,  and  if  this  predation  goes  unchecked,  it 
could  result  in  major  problems  of  egg  survival  for  other  Great  Lakes 
fish  species  (4/5) • 
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FIGURE  4,  FISHING  QUALITY  OF  MAJOR  STREAMS  CAPABLE 
OF  SUPPORTING  A SPORT  FISHERY  IN  THE  GRAND  RIVER 
BASIN 
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RECOGNIZED  EFFECTS 


jECtions  sometimes  detrimentally  affected  by  the  influx  of 
ORGANIC  RUNOFF  AND  THE  ADDITION  OF  INDUSTRIAL  AND/OR  MUNIC- 
LAL  WASTE 


SECTIONS  WHERE  THE  FISHERY  HAS  BEEN  DOWNGRADED  BY  THE  ADV- 
ERSE EFFECTS  OF  INDUSTRIAL  AND/OR  MUNICIPAL  WASTE 


Tne  Grand  River  and  its  major  tributaries  possess  qualities  that  could 
be  suitable  for  salmon  or  striped  bass  reproduction.  If  spawning  nins 
were  established  in  the  Basin,  anglers  would  enjoy  unique  fishery  experi- 
ences. 

The  quality  of  the  lake  and  artificial  pond  fisheries  in  I965  was  judged 
by  the  Michigan  Department  of  Conservation  to  be  good  at  of  the 
total  acreage,  medium  at  of  the  acreage  and  poor  on  the  remaining 
19^0.  Quality  is  difficult  to  determine  because  it  is  a subjective  mea- 
sure meaning  different  things  to  different  individuals. 

c.  Big  game.  The  white-tailed  deer  is  the  only  remaining  big  game 
animal  in  the  Grand  River  Basin.  Black  bear,  elk,  and  bison  were  once 
residents  of  this  area,  but  were  extirpated  with  increasing  settlement. 

Deer  are  presently  increasii:ig  in  southern  Michigan  counties  (Figure  5-A) . 
Jenkins  (5)  states: 

"Before  southern  Michigan  was  settled,  deer  were 
found  here  in  good  numbers.  Early  records  show 
that  they  were  probably  more  abundant  than  in  the 
North.  After  I85O,  with  increasing  settlement  of 
the  area,  the  herd  began  to  decline.  No  single 
factor  can  account  for  this  'disappearemce ' of  deer. 

The  very  rapid  change  in  the  habitat  brought  about 
by  land  clearing,  widespread  market  hunting,  and  year- 
round  shooting  for  food  and  clothing  all  contributed. 

^ 1900 ; deer  were  extremely  rare  south  of  Highway  M-4-6 
a line  from  Muskegon  through  Saginaw,  Michigan^. 

The  herd  'returned'  in  the  1920 's.  By  19^3  deer  were 
present  in  every  ^southern_7^  county.  In  19k3,  a 
general  firearms  season  was  opened  for  the  first  time 
in  recent  years.  The  latest  information  available 
indicates  a net  annual  increase  of  about  Ik  percent. 

At  this  time  we  can  foresee  a herd  of  from  d0,000  to 
90,000  deer  / in  southern  Michigan  7 within  5 years 
fl963j." 

In  an  attempt  to  stabilize  the  rapidly  increasing  herd  in  the  farmiig 
country,  Michigan  established  a new  feature  to  the  196k  deer  season. 
Antlerless  deer  hunting  was  allowed  in  certain  Michigan  areas;  four 
such  sireas  occurred  within  the  Basin.  These  special  Basin  areas  were 
Increased  to  11  for  the  I965  season.  The  average  annual  estimated 
Basin  deer  harvest  from  1959  through  I963  had  been  nearly  2k00  animals 
(Table  3,  Column  l),  as  derived  from  Michigan  Department  of  Conservation 
harvest  figures. 

d.  Small  game. 

(1)  Forest  species.  Fox  squirrels  and  gray  squirrels  are 
present  over  the  entire  Basin.  Gray  squirrels  are  common  within  the 
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The  southern  Michigan  deer  herd  is  increasing 
at  about  14  percent  per  year  and  this  herd  is 
expected  to  approach  80,000  to  90^000  by  I968. 


, _ larger  hardwood- forested  areas,  while  fox  squirrels  eire  abundant  in 

I and  around  farm  woodlots  and  other  areas  comprising  a mixture  of  timber 

I and  open  lands.  An  estimated  170,000  squirrels  were  harvested  annually 

I within  the  Basin  during  the  early  1960's  (Table  3/  Column  2).  Squirrels 

ranked  third  in  Basin  bag  checks  during  this  period.  TTiey  were  the  most 
prevalent  species  taken  in  Eaton  County. 

The  snowshoe  (varying)  hare  provides  hunting  in  Basin  areas  having 
mixed  conifers  and  hardwoods.  These  areas  occur  primarily  in  portions 
of  Kent  and  Montcalm  Counties.  Other  isolated  populations  also  are 
' present.  Approximately  7,000  snowshoe  "rabbits"  were  killed  annually 

in  southern  Michigan  counties  from  i960  through  I965. 

[ 

' The  ruffed  grouse  is  a major  game  bird  in  certain  Basin  counties.  Esti- 

mates showed  that  nearly  23,000  birds  were  harvested  annually  from  1959 
to  1963  (Table  3^  Column  3).  Some  Basin  areas  supported  over  30  birds 
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per  100  land  acres  (Figure  5-B) . Grouse  require  conifers  for  winter 
roosting  cover,  a not  too  dense  hardwood  stand  for  nesting  and  food, 
brushy  land  for  escape  cover  and  berries,  sunny  openings  for  dust  baths, 
and  insect  food  for  the  young. 

(2)  Farm  species.  Cottontail  rabbits  are  the  most  abundant 
game  maminal  in  the  Basin.  They  are  also  the  most  abundant  mammal  in 
the  hunter's  bag  in  all  but  one  county  (Table  3,  Colvimn  4).  Rabbit 
production  throi^ghout  the  Basin  is  directly  associated  with  the  less 
intensively  used  lowland  agricultural  areas  (Figure  5-C).  The  1959 
through  1963  average  harvest  per  hunter  ranged  from  2.6  to  2.9  rabbits 
in  Baton,  Ingham,  and  Shiawassee  Counties  to  nearly  5*0  rabbits  In 
I'bntcalm,  Jackson,  and  Barry  Counties.  The  remaining  counties  fell 
between  3*0  and  4.0  rabbits  per  hunter. 

The  ring-necked  pheasant  is  the  major  game  bird  in  most  Basin  counties. 
Har\xst  is  especially  high  in  portions  of  Ottawa,  Ingham,  Shiawassee, 
and  Kent  Counties  (Table  3,  Colimn  5).  An  estimated  187,000  pheasants 
'.■:ere  taken  annually  in  the  Basin  from  1959  to  1963*  The  pheasant's 
range,  as  estimated  by  hen  counts  during  the  spring  of  I96I,  indicated 
a very  high  popuia  tion  in  southeastern  Ottawa,  southwestern  Kent,  and 
ncrthcastcrn  Shiawassee  Counties  (Figure  5-B).  Cock  pheasant  crowing 
surveys  made  during  May  of  1966  (pheasant  "crows"  heard  per  two-minute 
stop)  provided  indices  of  pheasant  populations  (6).  Following  is  the 
1966  sui''/ey  compared  to  the  seven-year  average,  I96O  through  I966  (in 
par>,nthcses) : 


Ottawa 

11.9 

(8.3) 

Ibntcalm 

2.1 

(1.8) 

Ingham 

9.6 

(12.2) 

Shiawassee 

2.5 

(7.6) 

Clinton 

9.6 

(7.0) 

Gratiot 

2.2 

(3.5) 

Jackson 

7.9 

(7.2) 

Ionia 

2.1 

(2.0) 

113. 'uO  n 

5.6 

(7.2) 

Kent 

1.0 

(2.2) 

Bari-y 

4.6 

(2.9) 

The  1966  Basin  crow- count  average  was  5-5^  only  slightly  below  the 
scvc;.-year  averages  of  5*7>  Pheasant  populations  have  been  declining 
^vor  nearly  the  entire  midwest  and  southern  Michigan,  primarily  because 
of  shortages  of  winter  and  nesting  cover  caused  by  more  intensive  farming 
practices  and  by  a change  in  timing  of  crop  harvesting  (7). 

The  range  of  huntable  populations  of  bobwhite  quail  is  limited  princi- 
pally to  southeastern  Michigan.  Eaton,  Jackson,  and  Ingham  Counties 
have  open  season  on  this  game  bird.  The  season  is  limited  to  five- 
days  duration. 

Woodchucks,  badgers,  and  crows  provide  "veirmint  hunting"  in  the  Basin. 
There  are  three-month  seasons  for  badgers  and  woodchucks,  but  crows  are 
available  to  the  hunter  throughout  the  year. 
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(3)  Furbearers . The  red  fox  and  raccoon  provide  con- 
siderable hunting  sport  for  Basin  users.  Opossum  receive  some  minor 
hunting  pressure.  Other  furbearers  are  seldom  hunted  with  dog  or 
gun.  The  status  of  trapping  is  a question  of  values.  It  is  considered 
a sport  by  some,  and  a business  by  others.  Trapper  harvest  estimates 
for  mink  and  muskrat,  and  hunter  and  trapper  harvest  estimates  for 
raccoon  are  given  in  Table  3,  Columns  6,  7,  and  8.  Skunk,  weasel, 
beaver,  and  otter  are  also  trapped  in  the  Basin,  but  not  to  the  extent 
that  muskrat,  mink,  and  raccoon  are  harvested.  Average  prices  re- 
ceived per  pelt  by  southern  Michigan  trappers  during  the  early  1960's 
ranged  from  $12  for  mink  to  $0.40  for  an  opossum. 

(h)  Migratory  birds.  The  majority  of  waterfowl  originating 
from,  or  passing  through,  the  Grand  River  Basin  during  the  fall  migra- 
tion are  bound  for  the  Mississippi  Flyway.  Some  scattered  flocks  in 
the  eastern  portion  of  the  Basin  branch  off  to  the  Atlantic  Flyway. 
Mallards,  black  ducks,  and  blue-winged  teal  comprise  three-fourths  of 
the  breeding  ducks  in  southern  Michigan.  Wood  ducks  are  next  in 
abundance,  followed  by  ring-necked  ducks,  mergansers,  pintails,  and 
goldeneyes  (8/95)-  Major  Basin  concentration  sites  for  waterfowl  pro- 
duction occur  near  the  Grand  River's  junction  with  Lake  Michigan 
(Figure  6).  Other  areas  having  high  value  for  waterfowl  production 
occur  in  southern  and  western  Barry  County  and  the  majority  of  Jackson 
County.  The  Grand  River  in  Ottawa,  Kent,  and  Ionia  Counties;  the 
Flat  River  in  Ionia  and  Kent  Counties;  the  Maple  River  in  Gratiot  and 
Clinton  Cotinties;  the  Looking  Glass  River  in  Ionia,  Clinton,  and 
Shiawassee  Counties;  and  the  Gratiot-Saginaw  Counties  State  Game  Areas 
all  harbor  concentrations  of  waterfowl.  An  inventory  of  public  and 
private  lands  and  waters  significant  to  waterfowl  (9)  appears  in 
Table  4,  Column  1.  These  tabular  figures  do  not  show  the  varying 
quality  of  waterfowl  habitat. 

Estimated  harvest  of  geese,  ducks,  and  coots  from  1959  through  1962 
averaged  over  28,000  annually  (Table  3^  Column  9)-  Counties  having 
highest  kill  figures,  which  reflect  fall  population  densities  and 
hunting  opportunities,  were  Ottawa,  Kent,  and  Jackson. 

Nearly  10,000  woodcock  were  taken  annually  throughout  the  Basin  during 
the  early  1960's  (Table  3^  Column  lO).  Highest  woodcock  populations 
occur  in  the  western  Basin  counties  (Ottawa,  Kent,  Montcalm,  Barry) 
and  Gratiot  County  in  the  northeast.  This  migratory  game  bird  is 
associated  with  moist,  alder  lowlands,  where  it  finds  abundant  supplies 
of  earthworms.  Wilson's  snipe,  rails,  and  gallinules  are  also  hunted 
in  the  Basin's  marsh  areas. 

The  mourning  dove  is  not  legal  game  although  it  is  plentiful  tlirough- 
out  the  Basin.  The  dove  breeding  population,  as  determined  from  a 
call  index  ("coo-count"),  increased  regularly  from  1953  through  196O. 

In  i960  the  estimated  population  (775,000)  had  more  than  doubled  over  that 


FIGURE  6.  WATERFOWL  PRODUCTION  AND  MIGRATION  IN 
GRAND  RIVER  BASIN,  MICHIGAN- 1954  (Panzner) 
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Areas  harboring  relict  systems  of  uniq.ue 
plants  and  animals  are  increasingly  endangered 
by  the  adveinces  of  our  civilization,  as 
illustrated  by  this  abandoned  eagle's  nest. 


occurring  throughout  the  State  in  I953  (lO).  A population  which  could 
readily  support  a hunting  season  is  now  available  in  southern  Michigan 


15.  liATUI^  AldiAS 


Ai’eas  harboring  relict  systems  of  unique  plants  and  animals  are 
increasingly  endangered  by  the  advances  of  our  civilization.  Such 
iiatural  ai’eas  are  not  consistently  surviving  the  demands  of  society. 
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Hccent  years  have  seen  an  increasing  concern  for  the  preservation  of 
these  natural  areas.  Cain  (ll)  in  commenting  on  a proposal  to  inventory 
unique  areas  states: 

"This  systematic  national  action  may  avoid  the  complete 
destruction  - the  irreparable  loss  - of  ever,  a single 
type  of  natural  ecosystem.  In  many  places  this  is  a 
race  with  the  developers  - the  road  and  dam  builders, 
the  suburban  developers,  the  dredgers  and  fillers  of 
wetlands  - but  in  most  cases  there  is  yet  time  to  see 
that  some  relict  is  saved". 

Areas  possessing  this  vanishing  habitat  are  numerous  thi'oughout  the 
Grand  River  Basin.  Resource  planners  must  consider  these  remainlrg 
ecological  systems  if  this  study  is  to  be  truly  comprehensive.  Gome 
Basin  areas  are  alread;^'  in  public  ownership  or  responsible  private 
ownership.  The  lilchigar.  State  Game  Areas,  Parks,  and  Recreational 
Areas  presently  provide  the  majority  of  the  public  control.  County 
and  municipal  pai’k  boards  are  in  an  excellent  position  to  expand 
their  program  to  suitable  areas. 

Educatioi'.al  institutions  a;.!  wildlife  societies  have  shown  keen  interest 
i;:  specific  Basin  ai'eas  which  possess  unique  habitat  for  diminishing 
or  rare  species  of  plants  and  animals.  The  Michigan  Natural  Areas 
Council,  an  organisation  concerned  with  the  preservation  of  natural 
areas  in  Michigan,  is  interested  i;:  several  areas  ',.uthi..  -he  Gi’ai.d 
..iver  Basin.  T!:c  kala..asco  i.atin'c  O'oi.ter,  Michigan  Audubo..  Society, 
an.*  ^ther  *roups  also  arc  working  for  preservation  *.f  'natural  ureas  te 
be  uGc  i fe.'  nature  c u 1-'  an„  allied  pursuits.  Educational  Institutions 
n..ing  Easi:-'.  areas  for  Tieli  study  include  Michigan  University,  Michi- 
gan State  University,  Cranebrook  Institute  of  Science,  Olivet  College, 
Ilillsdale  College,  /vlbion  College,  './estern  Michigan  University,  and 
others . 

./ith  multiplicity  of  organizations  interested  in  protecting  natural 
areas,  it  is  imperative  that  a comprehensive  study  system  be  developed 
for  thorough  and  orderly  establishment  of  reserves.  The  Conservation 
of  Ecosystems  Subcommittee,  to  the  Ii.ternational  Biological  Program, 
has  .-nade  the  most  significant  movement  for  developing  s'uch  a program 
in  the  United  States.  This  group  will  ask  local  specialists  to  assist 
in  locating,  describing,  and  justifying  the  establishment  of  areas. 

Hot  all  needed  reserves  can  be  establlGhed  at  once.  Consequently,  a 
system  of  priorities,  ’.mth  appropriate  criteria,  has  been  proposed 
as  follows  (12/21): 

Criteria  Areas  Affected 

Degree  of  threat  - - - - Habitat  types  imminently  threatened  by 

destruction  or  damage. 
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Criteria  (con't.) 


Areas  Affected  (con't.) 


Uniqueness  -------  Areas  representing  unique  habitat  t3T[)ec 

or  containing  unique  species. 

Rarity  ---------  Areas  representing  rare  habitat  types  that 

are  unprotected  or  insufficiently  represented 
in  existing  reserves. 

Completeness  ------  Areas  representing  habitat  types  -lot  included 

in  the  cxistii.g  reserve  system;  inclusion 
needed  to  insure  that  the  system  provides 
complete  coverage . 


Research  needs  -----  Areas  required  to  protect  examples  of 

habitat  types  sufficiently  laTt^e  or  nur.er- 
oU.‘  to  satisfy  need  for  research  that 
involves  manipulation  and  research  con- 
fined to  obser-zation. 

Unusual  scientific  - - - Areas  having  some  special  value  for  scienti- 
fic purposes  - for  example,  areas  shov- 
ing unusual  Juxtaposition  or  combinations 
of  habitat  types,  or  areas  having  a long 
history  of  sound  research,  or  areas  partic- 
ularly suitable  as  --esearch  facilities 
because  of  ease  access  or  a comparable 
attribute . 

lypicalness  ------  Areas  that  arc  representative  of  Ooher 

’./idely  spread  ccL^systcms. 

Some  of  the  areas  now  existing  within  or  near  Lht  Basin  (lablc  5),  .,th--r 
than  State  areas,  include  the  Ilachnle  Audubon  Bird  Sanctuary  in  Jac'.tson 
County  and  Baker  Audubon  Bird  Sanctuary  in  Calhoun  County  (oci.h  of  value 
for  waterfowl  and  as  some  of  the  best  remaining  nesting  sites  for  the 
greater  sandhill  crane)  and  the  litchfork  Valley  Wildfowl  Trust  in  South- 
ern Barry  County  (has  multiple  unique  plant  and  animal  communities). 

Also  available  are  unique  areas  in  and  neai-  the  tVatcrloo  Recreation 
Area  in  Jackson  County  aiid  the  Yankee  Springs  /o-ea  in  Darrj'  County.  The 
Reway  go  dry  prairie  eirea  extci.ding  into  northwestern  I-bntcalm  Cour.ty 
and  the  fxats  along  the  Maple,  looking  Glass,  and  Grand  Rivei's  provide 
a wide  range  of  diminishing  habitat  types.  Iiidiai.  Creek  in  Ratoi:  a.d 
Calhoun  Counties  is  important  as  a field  study  area. 

During  the  early  IJOO's  the  Grand  Euid  ;«iaple  iiiveis  were  the  major  mussel 
shell  producing  streams  in  Michigan.  In  this  period  of  extensive  com- 
ruercial  mussel  harvesting  throughout  the  I'lidwest,  over  400  tons  aruiually 


K-23 


were  taken  from  the  two  streams.  A small  portion  of  this  unique 
resource  still  exists  in  the  Grand  River  east  of  Grand  Rapids.  This 
stretch  in  the  Grand  River  between  I4iir  and  Comstock  Park  is  reasonably 
clea:*  and  represents  one  of  the  few  large-river  regions  within  the 
Lower  Peninsula  of  Michigan  that  is  productive  of  fresh-water  mussels, 
although  commercial  harvesting  was  discontinued  many  years  ago. 

The  Grand  River  Basin  also  possesses  many  species  of  champion- si zed 
trees  as  listed  by  the  Big  Tree  Committee  of  the  Michigan  Botanical 
Club  (13)*  They  list  12  trees  of  State  record;  of  which  nine  ai’e  said 
to  be  the  largest  found  within  the  Nation  (Table  5)* 

16.  UTILIZATION  OF  FISH  AND  WILDLIFE  RESOURCES 

a.  Origins  and  destinations.  Determinations  of  hunter-  and 
fisherman-travel  patterns  are  extremely  important  for  proper  evalua- 
tion of  demand  estimates,  and  ultimately  for  proper  planning  to  meer 
estimated  demands.  An  area  generating  high  demand  may  lack  the  neces- 
sary ingredients  to  sustain  the  demand  locally.  Similarly,  tiadition 
or  habits  may  be  an  important  determinant  of  travel  patterns.  This 
being  the  case,  those  creating  the  demand  may  travel  out  of  their  area 
of  residence  to  an  adjacent  or  even  far  removed  area  where  opportunity 
or  satisfaction  is  available.  Plans,  therefore,  must  be  geared  to  the 
particular  area  where  demands  can  most  conveniently  be  met,  not  neces- 
sarily to  the  area  where  the  demand  originates. 

Using  data  gathered  by  the  Michigan  Department  of  Conservation  and 
analyzed  by  the  Michigan  Outdoor  Recreation  Demand  Study  (l^),  estimates 
of  Grand  River  Basin  ingress  and  egress  were  calculated  to  provide 
indices  as  to  magnitude  of  the  endogenous  and  exogenous  demands  for 
hunting  and  fishing  in  the  Basin. 

(1)  Fishing.  The  1964  I»Iichigan  General  Creel  Census  was 
used  for  aneilysis  of  angler  origins  and  destinations.  Although  infor- 
mation gathered  from  this  study  was  neither  designed  nor  ideally  suited 
for  this  type  of  auialysis,  it  is  the  best  source  of  fisherman  data  avail- 
able. Over  the  entire  state,  approximately  59/000  fishermen,  including 
3,000  non-resident  anglers,  were  interviewed  by  Conservation  Officers 
during  the  spring,  summer,  and  fall  months  of  1964.  Although  90'^  of 
Michigan's  population  lives  in  Region  III,  only  about  '^2Fjn  of  all  anglers 
interviewed  resided  in  this  area.  Approximately  195^  were  from  Region  II, 
165^  from  Region  I,  and  13‘^  from  out-of-state  (See  Figure  7 for  definition 
of  regions  and  districts). 

Nearly  twice  as  many  people  reside  in  Region  II  than  Region  I.  These 
related  percentages  between  user  origin,  population  densities,  and 
the  effect  of  available  opportunity  will  be  discussed  in  the  projective 
methodology  portion  of  the  report.  The  number  of  users  is  very  much 
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depeadent  upon  the  number  of  people  residir^  within  an  area  and  the 
opportunity  available  to  the  prospective  angler. 

Department  of  Conservation  administrative  Districts  1C,  12,  and  13 
include  all  counties  within  the  Crand  Liver  Basin  study  area,  dearly 
28  percent  {l6,2kh  em^lers)  of  all  resident  anglers  interviewed  through- 
out the  State  resided  within  these  four  southwestern  Ilichigar.  districts. 

Figure  7 represents  the  destinations  of  these  southwestern  i-lichigan 
aiiglers.  Approximately  one-half  of  them  were  fishing  within  the  four- 
district  area.  Surprisii:igly,  more  anglers  were  interviewed  in  District 
6 than  any  other  district,  including  ohe  Grand  xtiver  Basin  Districts. 

Of  all  anglers  interviewed  (resident  and  non-resident),  Legion  II  received 
the  heaviest  use,  1+3'^,  followed  by  Region  III  - 33p,  and  Region  I - 
24^j.  Although  nearly  28-^  of  all  resident  anglers  came  from  Grand  River 
Basin  districts,  only  21^  of  resident  and  nen-resident  anglers  inter- 
viewed were  using  the  Basin  area.  Thus,  there  was  a net  egress  from 
the  Basin,  assuming  that  most  Basin  residents  did  not  go  southwest 
within  the  State  when  they  travelled  outside  of  the  Basin. 

Interviewees  using  Grand  River  Basil,  districts  came  from  8 districts 
and  several  other  states  (Figure  3).  Of  the  11,768  anglers  interviewed 
within  the  Basin  districts,  about  68  percent  were  actually  from  these 
districts. 

liiese  combined  data  showed  that  many  Grand  River  Basin  residents  wtie 
willing  or  had  to  travel  outside  of  the  Basin  area  (almost  exclusively 
north)  to  enjoy'  their  pai'ticular  agliig  I’ecreation , Basil,  use  by  .non- 
residents from  i.eighboriig  southern  states  and  I'esidents  from  the  Detr..!'.. 
metropolitan  area  netted-out  a portion  of  this  outward  moven,c..t.  Mev;- 
ever,  not  all  Basin  subareas  had  a net  argler  egress  travel  patter... 

The  West  Central  Belt  Subarea  (.’•iontcalm,  Ionia,  a.;d  Bari'y)  and  Jackson 
Subeii'ea  indicated  net  gains  of  fisherman  use.  Use  of  subarea  resources 
was  104;j  of  demand  generated  by  subarea  residents  in  the  West  Central 
Belt  Subai'ea  and  l67/u  in  the  Jackson  Subarea.  Both  of  these  subareas 
had  above  average  available  fishiig  opportunity'  (measured  by'  acres  cf 
fishirg  habitat  per  capita),  when  compai’ed  to  oohei-  subareas  (.able  1, 
Column  4),  and  both  were  near  major  highways  which  carry'  southern  no..- 
i’eside-i.t  users  into  riichigan.  Jackson  Suba.,'ea  received  ;iwr. -subarea 
fishiig  pressure  primae'ily  from  Detroit  anl  Chiej  the  West  C....^rol  .!,el' 

o UO . i I ea  _eeOX’..e  vioO  Otl  ehe  Ox  .....d  ....  ..a,  ^..exa^.a,  ^ - • • • • ■ L f\  m 

ilie  Gra..d  R-epids  (40p),  Lansin.^  (58, j,  and  L'orthoas-^  r'ringe  (6,,.)  Sv’r- 
areas  hal  less  use  within  the  subarea  tha"'  x^ishing  I..;.ands  gc'.craxi 
by  suba.ea  residents,  xhe-  .main  angler  ..ligra; i.,n  fic.'ii  ehe  Grand  Rx  ids 
Subarea  was  correlated  to  the  hi^h  population  density  and,  to  a lessor 
extent,  to  a below  average  amount  of  fishing  opportunity  per  cUi^ita. 

The  urban  dweller  also  tended  to  be  more  mobile  than  the  -rural  resident, 
xlie  comparative  mobility  of  the  urban  and  rural  inhabitants  was  apparent 
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i.’.  the  rural  Ncrthcas'  I-'riagc  3ubarea.  Even  thou£h  I'iehin^  &i,portur.ity 
(acres  of  fishing  habitat  per  capita)  is  below  the  Basin  average,  many 
subarea  residents  apparently  prefer  vhat  is  present  near  their  home 
rather  than  using  facilities  outside  of  the  subarea.  This  behavior 
pattern  was  not  as  apnarcr.t  in  the  more  urban  Lansing  Cubarea. 

(2)  Hunting,  ihe  1^6k  Michigan  Small  Game  Hunter  Partici- 
pation Survey  (15)  and  similar  data  gathered  from  the  1^64  deer  hunting 
season  were  used  for  estimating  origins  and  destinatioi.s  of  hunting 
pressure,  .'iuestionnaircs  were  sent  to  a sample  of  small  game  and  big 
game  license  holders.  Ibieir  replies  formed  the  basis  for  the  Depart- 
ment of  Consei'vation 's  analyses  of  hunter  distribution,  effort,  an.d 
success . 

Ihe  supply,  including  habitat  and  game,  was  generally  1 cated  in  the 
Upper  leninsula  (Region  l)  and  the  Northern  Lever  Peninsula  (Region  II). 
As  a result  of  the  lai'ge  demand  generated  in  Region  III,  many  scu^-hern 
Michigan  hunters  travelled  north.  Region  III  deer  hunters  travelled 
further  than  did  small  game  hunters; 

Deer  Gmail  lajne 


Region 

Origin 

Destination 

Origin 

Dc  sti:;ation 

I 

8.3-; 

20.0^ 

7-3^ 

11.4;, 

II 

19.5 

66.5 

12.2 

24.4 

III 

ifcn- 

Resident 

69.8 

1.9 

13-9 

79-3 

1.2 

6R.2 

The  districts  containing  Grand  River  Basin  counties  (9,  10,  12,  and  I3) 
contributed  38 -A  perceno  of  the  total  Michigan  deer  hunting  efferi . Con 
versely,  Grand  River  Basin  districts  supplied  orJ.y  11.8  percent  cf  the 
total  deer  hur.tir.g  pressure. 

Considering  only  deer  hunters  surveyed  from  these  four  districts,  23.7 
percent  of  their  hunting  efforts  were  satisfied  withi;.  the  4-district 
area  (Figure  9) • Hearly  all  of  the  remaining  Basin  deer  hunting  effort 
occurred  in  Regions  I and  II.  Districts  6,  and  8 each  received  more 
deer  hunting  press\ire  from  Grand  River  Basin  district  rosidenos  than  .did 
any  of  the  Basin  districts. 

That  deer  huntir.g  pressure  in  the  4-district  area  in  196^*-,  came  almost 
exclusively  (93-6  percent)  from  residents  of  those  districts  (Figure  10) 
Of  the  remaiaing  deer  hunting  pressure  within  this  area,  nest  came  from 
Districts  11  and  l4,  the  remainitig  Region  III  districts. 

GLmall  game  hunters  did  not  travel  as  far  as  deer  hunters  to  enjoy  their 
sport.  The  Grand  River  Basin  small  game  hunter  exerted  much  of  his 
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hunting  pressure  within  the  Basin.  Approximately  40'^  of  the  total  Mich- 
igan small  game  hunting  effort  originated  from  the  four  Basin  districts, 
and  nearly  4-3^  of  the  total  State  pressure  occurred  within  this  area  (15). 
There  was,  therefore,  a small  net  influx  of  small  game  hunting  effort  into 
the  four  districts. 

Over  85  percent  of  the  effort  expended  by  small  game  hunters  who  lived  in 
Districts  9^  1C,  12,  and  I3,  occurred  in  these  districts  during  1964.  The 
remaining  15  percent  dispersed  as  shown  by  Fig\ire  11.  Figure  12  shows 
that  over  87  percent  of  the  total  small  game  hunting  effort  within  the 
4-district  area,  came  from  residents  of  that  area.  The  remainder  came 
primarily  from  Districts  11  and  l4. 

Considering  the  sum  of  Basin  deer  and  small  game  hunting  effort,  about 
34  percent  of  the  demand  generated  by  Basin  residents  actually  occurs 
within  the  Basin.  This  figure  reflects  the  egress  of  Basin  deer  hunt- 
ing demand,  dampened  by  the  influx  of  small  game  hunting  demand  into  the 
Basin. 

Oi'-ly  the  West  Central  Belt  Subarea  (^fontcalm,  Ionia,  and  Barry)  indicated 
net  gains  of  deer  and  small  game  hunter  use  (subarea  ingress  exceeded 
subarea  egress).  If  100)^  indicates  that  subarea  egress  equals  subarea 
ingress,  then  the  subareas  have  the  following  net  gain  or  loss  percent- 
ages; Grand  Rapids  - 63. 4p,  West  Central  Belt  - 138.0^,  Lansing  - 3l.4;j, 
IJorthcast  Fringe  - 8l.4fj,  and  Jackson  - 77.3p-  These  figures  arc  i-clatod 
to  opportunity  as  shown  by  acres  of  huntable  land  per  capita  (Table  4, 
Column  5).  Rany  of  the  factors  evident  in  the  analysis  of  fisherr.-.en 
origins  and  destinations  are  also  pertinent  factors  for  huntei-  iistri- 
butlons.  The  primary  difference  between  hunter  and  fisherman  travel 
patterns  is  the  more  adequate  small  game  opportunities  to  Basin  users. 

TTie  majority  of  the  movement  out  of  the  Basin  is  for  coldwater  fishing 
opportunity,  remote  warmwater  fishing  opportunity,  or  the  opportunity 
to  hunt  deer  in  more  remote  areas. 

b . License  sales. 

(1)  Fishing.  Approximately  l40,000  residents  of  tht.  Grand 
River  Basin  bought  fishing  licenses  in  i960  (Table  1,  Ccl’omn  ?)•  An 
additional  64,000  individuals  fished,  but  were  not  required  to  buy 
licenses  because  of  sex,  age,  or  other  reasons.  Thus,  approximately 
203,00c  anglers  from,  the  Grand  River  Basin  fished  in  I96C  (Tabl^-  1, 

Column  6).  However,  because  of  Basin  ingreas-egress  patterns,  ...nly 
about  147,000  anglers  used  the  Basin  in  I96O  (Table  1,  Column  7). 


Over  27,400  Basin  residents  bought  trout  stamps  in  I96C,  or  1 cut 
every  5 who  bought  a resident  fishing  license.  An  estimate  of  aiTglers 
fishing  in  Lake  Michigan  was  difficult  to  determine.  Licenses  arc  not 
required  for  residents  to  fish  in  the  Great  Lakes;  and  non-residents 
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FIGURE  n.  DESTINATION  OF  SMALL  GAME  HUNTING  EFFORT 
FROM  DISTRICTS  9, 10, 1 2,  AND  13  (1964) 


FIGURE  12.  ORIGIN  OF  SMALL  GAME  HUNTING  EFFORT  IN 
DISTRICTS  9,10,  12  AND  13  (1964) 


. . ' r' 
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are  not  required  to  buy  licensee  to  fish  in  the  Great  Lakes  if  they 
seek  yellow  perch,  catfish,  bullheads,  blue  pike,  saugers,  ciscoes, 
or  carp. 


(2)  Hunting.  Over  145,000  licensed  hunters  resided  within 
the  Basin  in  I96O  (Table  4,  Column  6).  These  Basin  hunters  bought 
approximately  113^000  small  game  licenses;  76,000  (gun)  deer  licenses; 
and  5j000  (bow  auid  arrow)  deer  licenses  in  i960.  Total  license  sales 
from  Basin  residents  were  about  194,000.  However,  since  some  indivi- 
duals buy  more  than  one  type  of  hunting  license  (average  of  1 I/3 
licenses  per  hunter),  this  total  had  to  be  reduced  by  resulting 

in  a total  of  approximately  145,000  individual  licensed  hunters.  This 
group,  plus  unlicensed  hunters,  totaled  175>000  hunters  originating 
from  the  Basin  in  i960  (Table  4,  Column  7)*  Ingress-egress  patterns 
reduced  the  total  number  of  hunters  using  the  Basin  to  about  147,000 
(Table  4,  Column  8). 

c.  Species  utilization.  Species  composition  in  the  fisherman's 
creel  and  hunter's  bag  was  analysed  previously  in  this  report  (Tables 
2 and  3)*  Estimates  of  fishing  or  hunting  pressure  placed  on  species 
give  another  view  of  the  outdoorman's  fishing  or  hunting  preference. 
Estimates  of  species  utilization  by  hunters  are  more  obvious  than  fish- 
ermen species  preference.  The  hunter  pursuing  a deer  needs  a special 
license,  as  does  the  angler  who  is  fishing  for  trout.  However,  it  is 
relatively  easy  to  separate  upland  hunters  from  waterfowl  hunters  or 
squirrel  hunters  from  pheasant  hunters  by  the  area  of  contact  and  by 
the  equipment  in  use  at  the  time  of  contact.  The  angler  on  a warmwater 
lake  or  stream  presents  a more  complex  problem  because  it  is  difficult 
to  determine  if  he  is  after  a particular  species.  Often,  he  is  fishing 
for  anything  that  may  bite. 

(1)  Fishing.  In  comparing  trout  to  non-trout  waters,  12-15 
percent  of  the  total  anglers  sampled  within  the  State  of  Michigan  from 
1953  through  1962  were  interviewed  on  trout  waters  (16).  As  Reed  and 
Needy  (14/9.61)  pointed  out,  this  percentage  in  the  Statewide  creel 
census  is  more  significant  than  the  ratio  of  trout  stamps  to  license 
holders,  because  unlicensed  anglers  are  included  in  the  interviewed 
creel  census  sample.  However,  in  comparing  the  27,h00  Basin  resident 
trout  stamps  in  i960  to  the  estimated  203,000  anglers  who  were  residents 
of  the  Basin  in  I96O,  ein  estimated  13«5  percent  were  trout  fishermen, 
which  compeo'es  favorably  with  figures  derived  from  the  Statewide  creel 
census  sample.  The  I96O  Statewide  average  was  approximately  14.5  percent. 

The  success  of  the  angler  throughout  the  State  was  consistently  higher 
for  Great  Lakes  waters  than  for  inland  waters.  Fukano  (16)  showed 
that  from  1953*62,  anglers  caught,  on  an  average,  2.2  fish  per  hour 
in  the  Great  Lakes,  1.2  fish  per  hour  in  Inland  non-trout  waters,  Eind 
0.7  fish  per  hour  in  trout  waters. 


In  the  southern  Lower  Peninsula,  87  percent  of 
the  license  holders  hunted  pheasants. 


At  the  present  time,  commercial  fisheries  activity  in  the  Grand  Basin 
is  limited  to  the  fishing  ports  of  Holland  and  Grand  Haven  on  Lake 
Michigan.  In  1964,  landings  at  the  two  totaled  219,000  pounds  valued 
at  v40,500.  The  primary  species  landed  were  yellow  perch,  chubs,  and 
whitefish.  Some  27  fishemen  were  active  d'oriiig  the  year. 

In  addition  to  the  vessel  fishery,  some  commercial  fishing  with  ha'ol 
seines  is  carried  out  on  several  iiJ.and  lakes,  r'ishermc..  :.perate 
under  contract  from  che  Mchigan  C-^nsex’vation  iXpartm.en'.  in  c^cycratior. 
with  local  sportsmen's  groups.  ITae  main  species  involved  is  carp.  In 
1966,  over  100,000  pounds  of  carp  wei-e  removed  from  Spring  Lalce,  located 
off  the  Grand  diver  neai-  Ferrysburg.  Carp  seining  has  also  been  reported 
in  Lake  Macatawa  near  Holland.  Both  of  these  lalies  are  in  Ottaw-a  County. 

(2)  Hunting.  Hyel  (15)  showed  the  distribution  of  small  game 
hunting  effort  by  species  in  1>^64.  In  the  southern  liL.wer  Peninsula 
(Region  III),  87  percent  of  license  holders  hunted  pheasants.  Cotton- 
tails were  hunted  by  67^  of  all  Region  III  small  game  hunters,  hunted 


squirrels,  and  2^+^  hunted  ruffed  grouse.  Other  small  game  species 
receiving  significant  pressure  by  hunters  included,  ducks  - l6^,  wood- 
cock - 12^,  snowshoe  "rabbits"  - and  raccoon  - 0^. 

Hawn  (17)  developed  statistics  for  the  19o5  small-game  hunting-season 
showing  hunters  and  hunter-oays  exerted  against  various  popular  species 
on  a Statewide  basis.  Hunters  showed  similar  trends  as  displayed  in 
Reel's  196^  report.  Despite  the  fact  that  there  were  more  pheasant 
nunters  within  the  State  thsui  rabbit  hunters,  greater  numbers  of  hunter 
days  were  exerted  against  the  cottontail.  Hunter-day  use  showed  the 
following  Statewide  rarJiing  of  effort  expended:  cotton-tails,  pneasants, 

squirrels,  ruffed  grouse,  snowshoe  "rabbits",  ducks,  woodcock,  raccoon, 
aiid  geese . 


Deer  receive  tne  greatest  hunter-day  use  of  a:iy  species  on  a State- 
wide basis.  As  shown  in  the  Origin-Destination  Section,  only  about 
30  percent  of  the  deer  hunting  pressure  exerted  by  Basin  residents 
actually  occurs  witnin  tiie  Basin. 

d.  Habitat  utilization. 

(1)  Fishe:-:,'  habitat.  In  I96O,  stream  fishing  pressure  within 
the  Basin  was  estimated  to  range  from  59  anglers  per  fishable  stream 
mile  in  Ottawa  County  to  79  in  the  streams  predominated  by  quality 
fisheries  of  Barry  County  (Table  1,  Column  b).  Tne  Basin  mean  for  ail 
tj"pes  of  fishaole  streams  was  72  man-days  use  per  mile.  Basin  warmwater 

stream  use  averaged  about  5^  days  per  fishable  mile,  while  trout 

stream  fishii:g  amounted  to  175  days-use  per  mile  throughout  the  Basin. 
Indications  are  tnat  during  the  past  10  years  approximately  10  - I5 
percent  of  tne  warmwater  anglers  in  Michigan  were  stream  fishermen 
(14/9.61).  During  the  same  period,  approximately  75  percent  of  the 
State's  urout  fishermen  preferred  streams  rather  than  trout  ponds  or 
lakes  (l4/9.6i). 

Fishing  on  the  Basin's  ponded  waters,  including  natural  lakes,  larger 
impoundments,  and  farm  ponds,  averaged  24  man-days  use  per  acre  and 
ranged  from  29  in  Jackson  County  to  I9  in  several  counties  (Table  1, 

Cclumir  9).  This  range  is  affected  by  the  quality  of  the  fishery  and 

the  size  of  the  body  of  water.  Form  ponds,  averaging  -^-acre  in  size, 
had  average  usage  of  47  angler-days  use  per  acre.  Use  figures,  analysed 
from  47  natural  lakes  and  larger  impoundments  in  Illinois,  Indiana,  and 
Ohio,  averaged  27  angler-days  use  per  acre  for  500-acre  waters  and  20 
for  1000-acre  lakes.  * 


* Data  on  file  in  River  Basin  Studies  Ohio  Area  Office,  Lebanon,  Ohio. 
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Uie  historical  rights  of  the  public  to  use  the  waters  of  a particular 
State  is  a question  of  legislative  interpretation,  usually  only  settled 
conclusively  by  judicial  determination.  In  Michigan,  the  right  of  the 
public  to  boat  and  fish  upon  all  waters  which  axe  navigable  in  fact  has 
been  well-established  through  decisions  of  the  State  Supreme  Court. 
However,  the  opportunity  to  exercise  the  right  to  boat  and  fish  is 
dependent  on  the  availability  of  access  without  trespass.  Therefore, 
access  is  an  important  determinant  of  water  habitat  use.  Many  miles 
of  stream  and  acres  of  ponded  water,  which  otherwise  would  have  been 
unavailable  to  public  use,  have  been  made  avedlable  through  State  pur- 
chase of  water  access  sites.  By  19^6,  public  access  was  available  to 
approximately  70  percent  of  the  total  Basin  water  acreage.  Of  the  acres 
inaccessible  to  the  public,  the  Michigan  Department  of  Conservation 
estimates  that  about  6,300  acres  or  I3  percent  have  immediate  need  for 
access  developments.  The  State  of  Michigan  has  presently  developed 
access  sites  at  47  Basin  lakes,  comprising  nearly  14,700  acres  of 
water,  euid  on  five  Basin  rivers.  There  were  four  sites  in  Ottawa 
County  end  eight  in  Kent  County  (Figxire  I3);  15  Id  Montcalm  County, 
two  in  Ionia  County,  and  I6  in  Barry  County  (Figure  14);  two  in  Clinton 
County  (Figure  I5);  one  in  Gratiot  County  (Figiure  I6);  and  four  in 
Jackson  County  (Figure  17).  Each  of  these  sites  heui  a boat  launching 
ramp  and  parking  facilities.  There  were  also  other  access  sites  avail- 
able at  privately  owned  camps  and  boat  liveries,  providing  public  access 
to  varying  degrees. 

Figures  I3  through  I7  also  denote  trout  streams,  smallmouth  bass  streams, 
and  walleye  streams  which  were  open  partially  or  entirely  to  the  angler. 

(2)  Game  habitat.  Private  lands  which  are  potentially  hunt- 
able  total  about  3^^^10,000  acres  and  represent  96  percent  of  all  hunt- 
able  lands  within  the  Basin  (Table  4,  Columns  3 and  4).  Hunting  pressure 
on  private  leuids  has  been  estimated  to  support  approximately  O.3  hunter- 
days  use  per  acre.  The  Basin  mean  for  hunter-days  use  per  acre  for  all 
hunting  lands,  which  includes  public  hunting  acres,  was  estimated  to 
be  0.36  (Table  4,  Coliomn  9)*  This  annual  figure  ranged  from  0.33  hunter- 
days  use  per  acre  in  Ottawa  and  Eaton  Counties  to  0.40  in  Barry  County. 

Gordlnler  (18)  states  that  100  acres  of  private  land  supported  65  man 
hours  of  use  in  i960.  This  report,  unlike  Gordinler's,  uses  hunter- 
days  use  per  acre  for  a comparative  figure,  rather  them  mao  hours  per 
acre,  because  of  the  problems  associated  with  different  lengths  of 
hunts  for  various  species  of  game. 

There  were  about  164,000  acres  of  lands  and  waters  suitable  for  water- 
fowl  hunting  within  the  Basin  in  i960  (Table  4,  Column  l).  Nearly  all 
of  this  anreage  was  in  private  ownership.  It  was  estimated  that  these 
acres  were  used  at  a rate  of  0.62  waterfowl -hunter  days  per  acre. 


FIGURE  13.  GRAND  RAPIDS  SUBAREA  FACILITIES  MAP 


P.  J Moffmotttr 

E i'p  ~D 


I Spring  L. 
^Lloyds  Bayou 
^^^Bruea'p  \ 

^Gran^\Howan 
S GA. 


Comp  L.  ^ 


I Connowbwrg 

C so  A 


”s.p"^  OTTAWA 


STATE  GAME  AREA 
STATE  park 


WILLiAMSTON  PLAN  LAND 
STATE  WATER  ACCESS  SITE 


TROUT  STREAM 
SMALLMOUTH  BASS  STREAM 


WALLEYE  STREAM 


K-38 


FIGURE  M.  WEST  CENTRAL  BELT  SUBAREA  FACILITIES  MAP 
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FIGURE  15.  LANSING  SUBAREA  FACILITIES  MAP 
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FIGURE  16.  NORTHEAST  FRINGE  SUBAREA  FACILITIES  MAP 
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FIGURE  17.  JACKSON  SUBAREA  FACILITIES  MAP 
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There  are  numerous  possibilities  for  increasing  hunting  opportunity 
and  use  by  providing  additional  access  to  lands  and  waters.  Many 
of  these  possibilities  involve  indirect  approaches  where  the  attitude 
of  the  owner  controlling  access  must  be  favorably  directed  to  providing 
hunting  access.  This  is,  at  best,  a temporary  measure  since  attitudes 
may  change.  Long-term  leases  or  fee-title  purchase  of  access  sites  or 
blocks  of  land  by  public  agencies  represent  the  most  lasting,  direct 
approach  to  creating  additional  hunting  opportunity . 

Approximately  85^  of  Michigan's  residents  live  in  the  southern  third 
of  the  State,  while  96^  of  the  public  lands  lie  in  the  northern  o- 
thirds.  Lands  are  constantly  being  acquired  or  agreements  are  being 
made  with  private  land  owners  by  the  Michigari  Department  of  Conservation 
to  provide  hunting  opportunities  for  the  southern  Michigan  resident. 

In  1937^  tbe  United  States  Congress  passed  the  federal  Aid  in  Wildlife 
Restoration  Act,  more  commonly  called  the  Pittman-Robertson  Act  (The 
Dingell -Johnson  sport  fishery  restoration  program  is  the  counterpart 
to  the  "P-R"  wildlife  program) . Under  this  law,  money  from  an  excise 
taoc  on  sporting  arms  and  ammunition  was  made  available  for  game  restora- 
tion projects.  For  every  75  cents  of  Federal  money,  the  State  contri- 
butes 25  cents.  Because  the  primary  purpose  of  the  Act  was  wildlife 
restoration,  Michigan  has  used  these  monies  to  acquire  land  and  restore 
its  capability  to  produce  an  abundance  of  wildlife.  In  doing  so,  they 
have  also  furnished  public  shooting  grounds  where  they  were  most  needed. 

The  State  of  Michigan  Game  Areas  have  been  placed  in  localities  that 
meet  the  following  criteria; 

1.  The  land  in  the  project  area  is  either  too  poor  for 
general  farming  or  its  withdrawal  from  agriculture 
would  not  seriously  reduce  the  economy  of  the  area. 

2.  Each  game  area  is  large  enough  to  be  worthwhile  and 
form  an  economical  manageable  land  unit. 

3.  The  areas  have  a good  potential  for  game  restoration. 

4.  liind  prices  are  reasonable  compared  to  surrounding  lands. 

5.  The  areas  are  close  enough  to  population  centers  to  assure 
substantial  public  use. 

By  1942,  the  State  had  acquired  30,000  acres  in  eight  game  areas.  By 
1951,  ownership  was  up  to  67,000  acres  on  3I  areas,  and  by  i960  game 
areas  covered  201,000  acres,  scattered  throughout  the  Lower  Peninsula. 

The  Grand  River  Basin  had  nearly  87,000  acres  in  State-ownea  public 
hunting  and  recreation  areas  at  17  sites  in  1965*  The  goal  acreage 
for  these  sites  totaled  153^000  acres.  These  I7  sites  are  located  on 
Figures  I3  through  17  and  their  present  and  goal  acreages  are  presented 


in  Table  6.  The  greatest  concentration  of  State-ovmed  public  hunting 
areas  were  in  the  West  Central  Belt  Subarea. 

These  areas  are  managed  by  improving  the  land  through  habitat  maixipu- 
lation.  Habitat  improvement  Includes,  among  other  practices,  tree  and 
shrub  plantings  suitable  for  desired  wildlife  species,  planting  food 
patches,  mailing  meadow  plantings  which  provide  nestltig  sites,  creating 
brush  piles  for  wildlife  shelter,  creating  small  dams  for  flooding  to 
oenefit  ducks  and  furbearers  (Montcalm  and  Barry  counties-Flg\ire  14), 

ELnd  careful  application  of  herbicides  to  control  unwanted  or  unproductive 
vegetation. 

The  sportsmein  and  the  State  of  Michigan  will  face  increasing  pressures 
to  use  these  lands  for  Industrial,  residential,  or  agricultural  develop- 
ment as  populations  expand.  The  importance  of  State-owned  "open-areas" 
is  obvious;  they  should  be  expanded  now,  before  land  costs  continue 
to  spiral. 

Hunting  use  on  public  lands  (1.33  meui-days  per  acre)  is  significantly 
greater  than  private  acreage  (O.3O)  due  to  public  access  and  hunting 
success  being  greater  on  managed  areas,  which  makes  them  more  attractive 
to  the  potential  hunter.  It  is  also  apparent  that  hunting  use  of  a 

given  unit  is  directly  dependent  on  the  location  of  the  area  

near  centers  of  population,  easy  access,  etc.  Sui*veys  were  made  on  27 
upland  tj"pe  game  areas  through  the  four-month  hunting  season  of  1955-56, 
and  a similar  waterfowl  area  survey  was  meide  in  1956  (18/34-37).  Approxi- 
mately 18  small-game  animals  per  100  acres  were  taken  on  public  areas. 

It  was  50  percent  greater  than  the  computed  kill  for  private  land  in 
southern  Michigan,  which  averaged  12  pieces  of  game  per  100  acres. 

However,  the  total  game  area  harvest  was  'JQ^  rabbits  and  squirrels 
and  12^  pheasants,  where  the  private  heo-vest  was  60^  pheasants. 

State  game  areas  averaged  I83  upland  game  man-hours  for  each  100  acres 
of  land  and  1,775  waterfowl  and  scattered  upland-game  man-hours  for 
each  100  acres  of  marsh  habitat  (l8/35)»  Hunting  pressure  was  heaviest 
on  opening  day,  weekends,  and  on  Thanksgiving  Day  and  the  day  following. 
Palmer  (19),  examining  more  recent  statistics  on  selected  State  Game 
Areas,  estimated  that  marsh  habitat  received  .08  gun-hours  per  acre 
per  day  through  the  waterfowl  season  (Oct.  13-Nov.  U).  Upland  game 
habitat  supported  .05  gun-hours  per  acre  per  day  through  the  waterfowl 
season,  and  .03  from  Nov.  12-March  1.  The  total  hunting  pressure  was 
5.6  annual  gun-hours  per  acre.  This  figure  has  been  converted  to  1.33 
man-days  per  acre  for  use  in  this  report. 

It  was  further  stated  that  the  average  one-way  distance  from  the 
hunter's  residence  to  the  area  of  hunt  was  29  miles  to  State  Hunting 
Areas  and  24  miles  to  private  lands. 


On  State  game  areas,  rabbits  and  squirrel 
made  up  70  percent  of  the  total  harvest. 


Palmer  (20)  also  reported  on  the  importance  of  State  Hunting  Areas  to 
the  non-hunter,  who  uses  the  areas  for  various  resource  related  uses. 
His  study  included  the  Allegan  State  Forest  and  Swan  Creek  V/ildlife 
Experiment  Station  immediately  southwest  of  the  Grand  River  Basin 
(both  State  Game  Areas  are  within  Region  III,  but  out  of  the  Basin), 
and  Rose  Lake  Wildlife  Experiment  Station  within  the  Basin.  He  con- 
cluded that  during  the  I96I  euid  I962  seasons: 

1.  Non-huntii:g-season  use  of  these  particular  State  lands 
is  heavy.  Approximately  1.6  million  man-hours  of  recre- 
ational activity  was  furnished. 

2.  During  the  hunting  season,  use  totaled  about  990^000 
mem-hours.  State  game  areas  thus  furnished  over  one 
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and  one-half  times  more  associated  recreation  use  in 
fall  and  winter. 


State  game  areas  furnish  over  one  and  one-half 
times  more  associated  recreation  use  in  sprir.g 
and  summer  than  they  do  hunter  use  in  fall  aiid 
winter. 


3.  Non-hunting-season  use  of  State  game  areas  is  varied.  The 
more  important  activities,  in  order  of  importa.ice,  are  fish- 
ing, picnicking,  berry-picking,  swimming,  camping,  sight- 
seeing, boating,  and  mushroom  hunting. 

4.  Spring  and  summer  game  area  users  are  predominantly  local 
people . 

5.  Camp  grounds,  picnic  sites,  and  other  types  of  special -use 
sites  should  be  developed  wltn  discretion  on  game  areas. 

Such  developments  tend  to  induce  mass  use  so  prevalent  in 
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parks  and  recreation  areas.  The  wide  spectrum  of  recre- 
ational possibilities  now  offered  by  game  areas  should 
conceivably  be  narrowed  or  their  hxinting  appeal  and  game 
value  will  be  reduced  by  over  development  of  non-hunting 
facilities. 

The  Manistee  National  Forest,  partially  within  Montcalm  County  (Figure 
l4),  Eind  State  Peirks  in  Ottawa  County  (Figure  I3)  euid  Jackson  County 
(Figure  I7)  also  provide  additional  public  hunting  opportunities. 

National  forest  lands  averaged  O.I7  hunter  days  per  acre,  and  State 
park  lands  averaged  0.62  hunter  days  per  acre  in  adjacent  states 
encompassed  by  the  Ohio  River  Basin  (2I/I3). 

Williamston  Plan  lands  provide  additional  hunting  opportunity  for  Grand 
River  Basin  residents.  The  idea  for  this  plan  was  originated  in  1929^ 
with  an  experimental  area  located  in  Williamston  Township  in  Ingham 
County.  A number  of  farmers,  whose  lands  adjoin,  group  their  acreage 
into  one  large  block  of  land.  The  combined  lands  are  posted  with  signs 
stating,  "No  Hunting  Without  Permit".  Each  farmer  is  given  a limited 
number  of  hunting  tickets,  which  he  gives  out  each  hunting  day  until 
his  supply  is  gone.  No  additional  hunters  are  allowed  in  his  fields 
until  someone  is  through  himting  and  returns  his  ticket.  There  is  no 
charge  for  the  ticket,  but  the  faumier  has  better  knowledge  and  control 
of  who,  where,  and  how  many  hvmters  are  using  his  property.  These 
Cooperative  Hunting  Clubs  have  had  varied  success. 

In  1936  the  Conservation  Department's  Game  Division  began  sponsoring  these 
cooperative  clubs.  By  19^>  the  program  reached  its  peak,  with  over 
120  areas  covering  a total  land  area  of  one-half  million  acres  located 
in  southern  Michigan's  small  game  hunting  territory.  This  figure  dwindled 
to  27  areas  in  19^>  tut  climbed  to  35  areas  covering  112,000  acres  in 
southern  Michigan  in  1965*  There  were  l4  eu-eas  with  nearly  51,000 
acres  within  the  Basin  in  1965*  These  areas  are  located  on  Figure  I3 
through  16,  and  area  acreages  are  listed  on  Table  7. 

The  Federal  Cropland  Adjustment  Program,  U.S.  Department  of  Agriculture, 
has  opened  additional  private  acreage.  Under  the  program,  coordinated 
in  Michigan  by  the  Conservation  Department,  about  1,000  landowners  have 
agreed  to  provide  public  hunting  access  to  more  than  100,000  acres,  mostly 
in  the  southern  half  of  the  State.  In  return,  these  landowners  receive 
special  fees  from  the  Federal  Government  over  and  above  payments  for 
diverting  their  acreage  from  crop  production  to  conservation  land  practices. 
Some  lands  open  to  public  hunting  also  offer  public  access  for  fishing, 
trapping,  and  allied  outdoor  experiences.  This  program  became  operable 
for  the  first  time  during  the  hunting  season  of  I966  and  1967* 

Another  method  of  satisfying  the  demeind  for  hunting  opportunity  involves 
privately  owned  acreages  which  are  open  to  the  public  on  a user-fee 
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basis.  Iliese  acreages  are  intensively  managed  and  stocked,  "under-the- 
gun",  with  game  birds.  The  number  and  type  of  fee  hunting  areas  are 
related  to  the  quality  and  qusuitity  of  local  hunter  demand.  In  many 
cases,  access  to  private  fee  hunting  areas  is  considered  a status  symbol. 
Therefore,  these  developments  often  cater  to  a clientele  which  would 
not  normally  use  other  public  or  private  hunting  opportunity. 

In  the  Grand  River  Basin,  shooting  preserves  range  from  those  open 
to  the  public  on  a membership  or  invitation  basis  to  those  which  are 
private  closed  clubs.  Shooting  preserves  are  limited  to  6kO  acres,  but 
must  be  at  least  80  acres  in  size  if  upland  game  birds  are  hunted  or 
50  acres  if  only  mallard  ducks  are  flown  and  shot.  There  were  eight 
shooting  preserves  in  the  Basin  in  I965  (Table  8).  Basin  shooting 
preserves  offered  pheaseuats  and/or  chukar  partridge  to  the  member  or 
guest.  None  provided  waterfowl  hunting.  Licensing  and  regulation 
governing  the  operation  of  shooting  preserves  are  the  responsibility  of 
the  Michigan  Department  of  Conservation.  No  county  may  have  more  than 
one  percent  of  its  gross  land  area  licensed  to  shooting  preserves. 

No  county  within  the  Basin  is  approaching  this  one  percent  restriction. 

All  fee-shooting  areas  were  located  within  30  miles  of  a metropolitan 
area,  and  the  majority  were  in  the  eastern  portion  of  the  Basin  north- 
east of  Lansiiag  (Figures  14  through  I6) . 
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SECTION  IV 


FUTURE  DEMANDS  ON  FISH  AND  WILDLIFE  RESOURCES 


Traditiomlly,  fish  and  wildlife  resource  planning  has  developed  on 
a three-phased  approach;  l)  an  inventory  of  physical  and  biological 
resources;  2)  an  estimation  of  future  demands  on  these  resources;  and 
3)  a plan  of  development  to  satisfy  the  demand.  The  rationale  of  the 
approach  and  methods  of  providing  the  needed  information  have  varied 
from  study  to  study,  but  these  elements  are  usually  present. 

In  this  study,  as  in  the  Ohio  River  Basin  Comprehensive  Study  (2l),  the 
"user-day"  was  chosen  as  the  index  of  comparative  need.  The  plan 
simply  weighs  user-days  provided  by  the  existing  conditions  supple- 
mented by  acquisition  or  construction  of  proposed  fish  and  wildlife 
facilities,  against  the  number  of  user-days  required.  These  plans 
are  based  on  several  premises,  a major  one  being,  that  if  the  necessary 
lands  and  waters  are  acquired  and  made  available  to  the  public,  the 
resource  manager  and  researcher  will  in  turn  provide  the  stock  of  fish 
and  game  required  to  sustain  the  increased  demands  for  hunting  and 
fishing. 

In  the  development  of  a model  which  would  accurately  project  future 
demands  for  hunting  and  fishing,  the  approach  was  limited  to  those 
factors  which  were  judged  "significant  determinants"  and  were  quanti- 
fied in  some  available  reference.  This  engendered  a certain  arao'unt 
of  trial  and  error  to  verify  or  reject  opinions  of  the  "significance" 
of  given  factors.  Even  with  significance  verified,  it  became  evident 
that  the  integrity  of  our  projective  methodology  depended  to  a great 
extent  on  the  assumption  tnat  contemporary  relationships  between 
variables  would  remain  constant  during  the  interim  covered  by  the 
projections.  While  this  assumption  will  obviously  be  subject  to  error, 
it  is  common  practice  to  logically  extrapolate  past  patterns  or  trends 
to  arrive  at  a forecast  of  future  events. 

Our  further  studies  made  it  obvious  that  we  were  incapable  of  quantify- 
ing or  even  of  becoming  knowledgeable  of  all  the  factors  which  could 
influence  the  demands  for  fishing  and  hunting  experiences. 

A special  effort  was  made  to  reduce  our  determinants  to  lowest  common 
denominators;  and  every  attempt  was  made  to  base  our  methodology  on 
data  pertinent  to  Michigan,  if  not  specifically  to  the  Grand  River 
Basin.  In  a study  area  this  small,  the  use  of  National  or  even  Regional 
coefficients  could  seriously  bias  results. 

The  methodology  used  to  convert  population  projections  of  the  Grand 
Rapids  subarea  into  sport  fisherman  demands  is  taken  through  the  appro- 
priate calculation  procedures  in  Supplement  1,  this  report. 


17.  raOJECTED  POPULATIONS 


Present  and  future  demands  for  hunting  and  fishing  are  obviously,  iii 
a fundamental  sense,  a function  of  size  and  distribution  of  the  study 
area's  population. 

Population  projections  for  the  Grand  River  Basin  and  Its  five  subareas 
(Tables  9 lO)  were  prepeu-ed  by  Battelle  Memorial  Institute, 

Columbus,  Ohio,  for  Inclusion  in  the  Basin's  Economic  Base  Study, 
Appendix  0 (l/i-134).  The  delineation  of  subarea  boundaries,  as  defined 
In  the  Economic  Base  Study,  was  also  used  In  this  report. 

Knowledge  of  the  relative  urban-rural  population  relationships  was 
vital  for  estimating  future  demands  for  hunting  and  fishirig.  Flshir^, 
and  particularly  hunting,  long  have  been  basic  recreation  to  rural- 
oriented  populations  (22/13).  For  example,  all  adults  (l8  years  of  age 
and  above)  who  live  in  Standard  Metropolitan  Statistical  Areas  with 
populations  over  one  million,  hunt  an  average  of  0.25  trips  per  year; 
but  all  adults  living  in  rural,  farm  areas  hunt  4.43  trips  per  year 
(23/36),  a ratio,  rural  to  urban,  of  about  I8  to  1. 

There  are  fundamental  sociological  problems  associated  with  using  the 
Bureau  of  Census'  definition  of  an  urban  population  (incorporated 
places  of  2,500  or  more)  as  reflecting  normal  urban  chsuacter.  For 
example,  a town  of  4,500  located  in  a comparatively  uninhabited  eirea 
has  few  urban  characteristics  which  would  moderate  the  inhabitant's 
traditional  desire  to  hunt  or  fish.  Conversely,  residents  of  unincor- 
porated villages  of  less  than  2,500  on  the  fringe  of  a large  metrop- 
olis, will  likely  be  urban  oriented.  Population  densities,  expressed 
as  population  per  square  mile,  remove  these  potential  misinterpretations 
and  provide  a greater  degree  of  comparability  between  socially  homo- 
geneous areas. 

Population  densities  were  projected  to  increase  from  a mean  Basin 
figure  of  162  people  per  square  mile  in  I96O,  to  222  in  I98O,  312  in 
2000,  and  ultimately  426  people  per  square  mile  throughout  the  Basin 
in  2020. 

18.  PROJECTING  FUTURE  DEMANDS 


Hunter  and  fishermen  demands  are  a function  of  participants  and  annual 
participation.  The  result  of  these  two  factors  is  termed  gross  demand 
and  is  expressed  in  man-days  of  use. 

a.  Projecting  future  number  of  participants,  "nie  number  of 
hunters  and  fishermen  projected  to  use  the  wildlife  resources  of  the 
Grand  River  Basin  is  a composite  of  licensed  and  unlicensed  users, 
plus  an  estimate  of  latent  demand,  with  the  result  adjusted  to  account 
for  net  ingress-egress  patterns  of  participants  across  Basin  boundaries. 
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(l)  Llceused  resident  demand.  Ldcence  sales  have  srever.  Le 
be  the  best  available  index  of  hunting  and  fishing  der.and.  .’-Lst  pe-epli 
who  hunt  or  fish  are  required  to  buy  licenses,  and  the  act  of  buying  a 
license  expresses  a definite  desire  to  hunt  or  fish.  License  sale 
records,  on  a county  basis,  are  readily  available,  and  various  studies 
have  provided  indices  to  the  relationship  of  u:J.icenscd  to  lice..scd 


The  act  of  buying  a hunting  or  fishing  license 
expressed  a definite  desire  to  hunt  or  fish. 


pai'ticipatiot'..  Resident  fishing  and  hunting  license  sales  for  I96O 
were  totaled  for  each  planning  subarea  and  sales  per  capita  for  each 
were  determined  for  use  in  the  projective  model. 

Total  resident  licensed  fishermen  were  directly  available  from  records. 
'Trout  fishing  requires  a special  fee,  however  this  did  not  cor.fuse  the 
totals  because  a fishing  license  is  a prerequisite  to  obtaining  a trout 
fishing  stamp.  Determining  total,  resident  licensed-hunters  did  require 
interpretation,  due  to  a multiplicity  of  required  licenses  and  the 
possibility  that  an  individual  hunter  might  be  represented  in  one  category 
without  appearing  in  another  grouping.  For  example,  a resident  hunter 
is  permitted  to  buy  a resident  small  game,  deer  (gun)  license,  and/or  a 
deer  (bow  and  ai'row)  hunting  license.  He  is  not  required  to  buy  one 
particular  license  to  secure  another. 

By  comparing  the  number  of  individuals  holding  some  type  of  resident 
hunting  license  during  I562  in  Michigan  (24/13),  to  the  nnmber  of 
Michigan  resident  small  game  and  deer  license  sales  for  I962  (flLchigan 
Consem'ation  Department  summaries),  it  was  determined  that  75  percent 
of  total  license  sales  approximated  the  total  mamber  of  licensed  hunters. 
Therefore,  by  taking  75  percent  of  the  total  i960  Basin  resident  small 
game,  deer  (gun),  and  deer  (bow  and  arrow)  licenses,  determinations  of 
total  Basin,  resident  licensed  hunters  were  obtained. 

License  sales  in.  most  subareas  are  indicative  of  related  factors.  By 
determining  what  these  factors  were,  and  which  ones  were  represented 
by  quantitatively  available  data,  a projection  of  future  subarea 
license  sales  is  possible. 


As  in  other  similai'  studies,  the  population  density  of  the  projective 
subareas  in  the  Grand  River  Basin  was  inversely  correlated  with  per 
capita  sale  of  hunting  and  fishing  licenses.  The  coefficient  of 
.-...uela.,ion  (r)  was  higlily  sit,r.ifica.;L  at  the  ^9  percent  level  of 
nrobability  when  resident  hunting  license  sales  were  related  to  pop- 
ulation per  square  mile  within  the  subarea  wnere  tne  potential  hunter 
resided.  The  r value  relating  resident  fishing  license  sales  and 
population  densities  was  significant  at  the  95  percent  level  of  prob- 
ability. These  were  extremely  high  probability  levels,  and  were  there- 
fore used  in  our  projection  model.  Analysis  of  both  1950  and  i960 
resident  license  sales  and  populations  was  made  to  better  affirm  the 
reliability  of  this  relationship.  Correlations  were  strong  for  each 
yeau-,  indicating  that  projections  of  this  historical  trend  are  statis- 
tically reliable. 

Palmer's  estimate  of  the  relatively  short  average  distances  a hunter 
traveled  to  hunt  (I9),  indicated  there  might  be  a relationship  between 
Grand  River  Basin  subeu'ea  resident  hunting  license  sales  and  hunting 
opportunity  Immediately  available  within  the  potential  license  buyer's 
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subarea.  Ibiis  relationship  has  been  shown  to  exist  within  the  Ohio 
River  Basin  states  (21/27-29).  Upon  testing,  it  was  found  that  the 
correlatioii  coefficient  (r),  between  resident  hunting  licenses  per 
capita  and  acres  of  potential  hunting  land  per  capita,  was  highly 
significant  at  the  99  percent  probability  level.  A similar  relation- 
ship between  the  subarea  sale  of  fishing  licenses  per  capita  and  acres 


The  inter-relationship  between  resident  license 
sales,  areas  of  locally  available  opportunity, 
and  population-  deiisities  appeared  to  provide  the 
best  available  method  for  determining  future 
license  sales. 


of  fishing  habitat  per  capita  was  also  highly  significant.  These 
relationships  also  included  data  from  1950  and  I96O  to  insure  that  this 
relationship  was  not  atypical  of  historical  conditions. 

Other  factors  which  might  influence  license  sales  were  considered  but 
were  either  not  quantitatively  defined  or  if  data  were  available  their 
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inter-dependence  wns  not  significantly  correlated  and  would  there- 
fore provide  spurious  projection  results.  Mueller  and  Gurin  (22/10 ) 
stated  that  fisnitig  and  hunting  participation  showed  no  clear  increase 
with  rising  income.  This  w'as  particularly  interesting,  because  these 
two  activities  require  more  expense  than  do  hiking,  picnicking,  and 
nature  and  bird  walks,  which  entail  minimal  expense,  but  increase  in 
participation  frequency  with  income.  Education  (22/11)  generally 
showed  a strong  relationship  with  general  outdoor  activity,’  those 
having  more  years  of  sciioollng  being  more  likely  participants.  How- 
ever, men  with  a college  education  participated  less  than  men  -who 
were  high  school  grad'oates,  indicating  that  an  upper  tlireshold  was 
established  at  approximately  12  years  of  schooling.  With  changing 
education  patterns  expected  during  the  projection  years,  and  education 
being  reflected  in  part  by  age  and  income  differences,  this  study  could 
not  justifiably  use  tl.is  factor  as  an  accurate  indicator  of  future 
hunting  and  fishing  demands. 

Participation  by  the  potential  outdoor  recreationist  (ail  outdoor 
activities)  appeared  to  be  greater  for  those  in  higiier  status  occupa- 
tions, tut  this  -was  due  in  a large  part  to  three  related  factors  - 
income,  education,  and  length  of  paid  vacation  (22/11).  The  diffi- 
culties of  establishing  tiiese  relationsr.ips  with  the  known  occupations 
of  deer  hunters  in  Michigan  (25/5)  suggested  that  this  i’actor  could  be 
disregarded  as  a firm  determir/ant  of  future  jxirticlpation.  Paid 
vacation  however  was  considered  a.;  a ieterminant  of  latent  demand 
•which  is  discussed  later  in  this  sectio:.. 

After  due  consideration  of  factors  s.howt.  t,.'  I'.-  related  to  participa- 
tion in  various  outdoor  recreational  put.’.ui's,  the  inter-r-.'lationship 
between  resident  license  sales,  areas  of  locally  available  opportunity, 
and  population  densities  appear^- 1 to  prc.  i le  lest  available  metnoi 
for  determining  future  licer.se  sales  as  a ruj.Jtior.  of  projected  popu- 
lation. An  estimate  of  the  number  of  fu”ur  • resident  licensed  fisher- 
men and  hunters,  by  subarea,  ’was  '-‘rmint.- i by  n;p.’,'i..g  \f.iv  capitfi 
subarea  resident  license  sales  f'iC’ors  to  suLar-a  ;op-ulatLon  densities. 
.'Multiple  regression  equations  relntir.g  ■ subarea  oppor’ranity  and 
subarea  population  densities  to  license  sales  -were  de’/eloped.  Each 
computed  i960  subarea  license  sales  ptr  caj Ita  factor  was  adjusted  as 
it  deviated  from  the  kjio’A’n  1 'b.j  per  capita  license  sale,  to  partially 
account  for  various  'unknown  determinants  specific  to  eacli  particular 
subarea.  We  assumed  tliat  these'  random  elements  will  remain  constant 
and  triat  their  effect  on  "Y"  -will  remain  nearly  tne  same  over  the 
projection  years.  Adjustment  factors  were  not  large,  but  were  thought 
to  provide  increased  accuracy  when  applied  to  1 '80,  2000,  and  2020 
determinations . 

The  regression  form’ulas  are  : 
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Fishing 


Y = .139  - .00006  / .33318  X2 

Where 

Y ■ ■Resident  flehlr^g  licenses  as  percent 
of  population. 

- Population  per  square  mile. 

X2  ■ Acres  of  fishing  habitat  per  capita. 

Hunting 


Y : .098  / .000002  Xj_  / .01013  X2 

Where 

Y = Resident  hunting  licenses  as  percent 
of  population. 

Xj_  = Population  per  square  mile. 

X2  ■ Acres  of  hunting  habitat  per  capita. 

The  strength  of  the  "X2_"  variable,  population  per  square  mile.  Is 
partially  masked  In  each  equation  by  the  interaction  between  the  two 
"X"  VELTlables.  The  numerical  size  of  the  constants  associated  witn 
the  "Xp"  and  "X2"  variables  would  indicate  a severe  masking  effect. 
However,  tne  reader  should  consider  thac  the  "Xj_"  variable  is  a large 
number  (generally  well  above  lOO)  and  the  "X2"  variable  is  a much 
smaller  number  which  dampens  the  effects  of  the  leirger  "X2"  constant. 
Thus,  t.ie  "X2"  variable  (acres  of  habitat  per  capita)  does  become  the 
more  powerful  determinant  of  "Y"  (resident  licenses  as  percent  of 
population),  but  not  to  the  extent  that  the  casual  reader  migat  inter- 
pret from  locking  at  the  two  equations. 

(2)  Licensed  non-resident  demand.  Non-resident  demand  for 
Basin  resources  was  mucn  more  prevalent  for  fishing  (Figure  «)  tnai  for 
deer  hunting  (Figure  10)  or  small  game  huntir.g  (Figure  12).  Consider- 
ation ol'  non-resident  demand  is  included  in  tiie  ingress  portion  of  the 
net  ingress-egress  determination  factors,  and  is  an  important  factor 
in  partially  offsetting  egress  from  the  Basin. 

(j)  Unlicensed  demand,  f-bst  sportsmen  who  hunt  or  fisn  arc- 
required  to  buy  licenses  and  to  pay  specific  fees  to  the  State  or 
Federal  governments.  Sportsmen  who  are  exempted  in  some  states  from 
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these  license  requirements  include;  (l)  those  over  or  under  a specific 
age;  (2)  the  disabled;  (3)  active  servicemen;  (4)  property  owners;  (5) 
wives  of  license  holders;  and  (6)  aborigines  and  indigents.  In  the 
last  several  years  there  has  been  a national  trend  to  tighten  up  license 
requirements.  This  is  cleeirly  indicated  in  the  age  requirement  category. 
In  1955>  persons  under  l6  years  old  could  fish  without  a license  in 
over  half  the  states.  In  ly60,  persons  under  l6  years  of  age  could 
fish  without  a license  in  only  9 states  (26/66-67).  Most  states  have 
now  canceled  the  privileges  of  free  fishir.g  formerly  given  to  veterans 
and  active  servicemen.  However,  with  the  escalation  of  wau-  overseas, 
some  states  are  again  pennittiiig  free  privileges  to  active  resident 
servicemen  (27/71) • 

There  ore  severail  individual  groups  excluded  from  havirjg  to  buy  resident 
fishing  licenses  in  Michigan  and  the  Grand  River  Basin.  No  license  is 
required  for  wives  of  resident  fishing  license  holders,  of  those  arglers 


Wives  of  resident  fishing  license  holders  are 
not  required  to  buy  a license;  they  constitute 
an  estimated  I8  percent  of  total  Basin  anglers. 
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interviewed  on  all  types  of  fisni.-j^  nabltat  in  the  Basin  from  195^  through 
19b2,  females  made  up  l8  percent  of  the  total.  Assuming  that  most  of 
the  females  were  uiJ.icensed,  either  because  they  were  wives  of  licensed 
ariglers  or  under  the  required  age,  the  number  of  resident  licensed  male 
anglers  in  each  subsirea  were  adjusted  from  I3  to  23  percent  to  provide 
an  estimate  of  uriLicensed  female  anglers  for  each  subarea. 

Tne  ratios  of  male  to  female  anglers  varied  from  approximately  5:1  on 
warmwater  habitat  to  20:1  on  trout  waters.  An  increase  in  warmwater 
habitat  would  probably  generate  an  increase  in  unlicensed  female  anglers. 

To  further  expand  the  Basin's  fisherman  base,  the  total  of  the  individ- 
ual subarea's  resident  female  and  male  anglers  were  increased  by  25-0 
percent  to  account  for  mUicensed  anglers  under  17  years  of  age. 

This  figure  is  the  percentage  of  anglers  from  12  to  I7  years  of  age  to 
total  anglers  that  fished  in  freshwater  througaout  the  United  States  in 

i960  (26/53). 

An  estimate  of  unlicensed  Grand  River  Basin  a::glers  using  the  Great  Lakes 
was  not  available,  and  therefore  could  not  be  included  in  the  unlicensed 
dememd  expansion  analysis. 

National  figui’es  denoting  the  percentage  of  licensed  anglers  to  total 
anglers  for  1955,  I96O,  euid  I965  were  61^,  ob'jfc,  and  59^^j  respectively. 

A similar  estimate  for  the  Grand  River  Basin  in  i960  would  amount  to 
68.3  percent.  This  would  be  a minimum  estimate  of  urJ.icensed  anglers, 
because  information  on  tne  numbers  of  non-licensed  Great  Lakes  ai.d 
illegal  anglers  was  not  available.  One  would  expect  the  percentage  of 
licensed  anglers  in  Ifichigaui  to  fall  below  the  National  mesui  because 
of  its  liberal  attitude  toward  angler  licensii.g. 

Data  were  not  readily  available  on  number  of  unlicensed  hunters  from 
the  Grand  River  Basin.  The  primary  category  of  unlicensed  resident 
hunters  in  the  Grand  River  Basin,  is  those  who  hunt  on  farmland  where 
they  either  work  or  live. 

Ryel  (25)  attempted  to  estimate  the  number  of  I96L  deer  hunters  that 
hunted  small  game  on  their  own  farm  without  a license,  thus  lawfully 
taking  advantage  of  this  license  exemption.  Using  data  from  tnose 
residents  who  listed  farming  as  their  primary  occupation,  he  estimated 
that  42  percent  of  the  "fanners"  took  advantage  of  the  exemption.  In 
discussing  this  percentage,  he  concluded  tnat  the  potential  for  un- 
licensed hunters  may  be  large;  but  since  this  study  only  concerned  a 
sample  of  those  small  game  huiiters  who  hunted  deer,  a non-licensed 
figure  encompassing  all  small  game  hunters  was  not  developed. 

National  statistics  (26)  (27)  of  the  percentage  of  licensed  hunters  to 
total  hunters  for  1955,  i960,  and  I965  were  and  84^,  respectively. 


The  1965  figure  was  used  for  projections  of  unlicensed  hunters  from  the 
Grand  River  Basin  in  this  report,  and  licensed  hunters  were  therefore 
expanded  by  20  percent  to  account  for  unlicensed  hunter  demand. 

(4)  Latent  demand.  To  this  point,  all  efforts  have  been 
directed  at  measuring  and  projecting  fulfilled  demand.  Unfulfilled 
or  latent  demeuid  is  difficult  to  estimate  and  to  project.  A National 
survey  probing  nhls  problem  was  undertaken  in  1959-60  and  published  in 
19o2  (22/6-9  and  30-38). 

In  this  study  when  asked,  "Wiiat  was  it,  mainly,  that  prevented  you  from 
participating  (in  a given  outdoor  activity)  last  year?",  the  respondents 
(18  years  and  older)  answered;  (22/Table  7) 


1.  Lack  of  leisure  time  527^ 

2.  Cost,  no  cai',  no  equipment  26^ 

3.  Ill  health,  old  age,  family  ties  22^ 

k.  Miscellaneous  (fear,  lack  of  ability,  etc.)  135& 

5.  Lack  of  available  facilities  9/,  * 


Item  2 was  of  questionable  value  in  a latent  demar.d  factor,  because  of  the 
limited  relationship  between  the  effect  of  cost  or  no  equipment  on  whether 
a person  hunted  or  fished  (22/10,  23/Tables  I.I6  and  2.16).  Items  3 and 
k should  remain  comparatively  constant  throughout  the  projection  years. 
People  will  continue  to  have  family  ties,  health  problems,  and  miscellan- 
eous reasons  depriving  them  of  leisure  activities.  Items  2,  3,  and  k 
were  therefore  removed  from  consideration  in  developing  a latent  demand 
factor.  This  decision  was  supported  by  data  presented  in  reports  deal- 
ing with  the  National  Recreation  Survey  (22/7) (23/2O-U2).  Items  1 and 
5 were  considered  to  be  the  more  influential  items  in  determining  future 
latent  hunting  and  fishing  demands. 

The  magnitude  of  expected  increased  leisure  time  (item  l)  was  projected 
by  the  Department  of  Labor  in  196I  (28/67  and  72).  Their  i960,  1976, 
and  2000  estimates  for  average  weekly  hours  worked  were  38.5,  33.h,  and 
30.7,  respectively;  average  annual  vacation  weeks  were  2.0,  2.3,  and  3.9, 
respectively;  and  average  annual  holidays  were  6.3,  8.5,  and  10.1,  respec- 
tively. However,  it  caui  be  expected  that  many  people,  especially  urban 
dwellers  who  are  given  additional  leisure  time,  will  increase  partici- 
pation in  their  present  favorite  recreational  activities  and  not  branch 
out  into  fishing  or  hunting  activities. 

Lack  of  available  facilities  (item  5)  can  be  satisfied  by  providing 
additional  hunting  and  fishing  opportunities.  Since  this  opportunity 
factor  is  included  in  the  projection  formula,  as  acres  of  habitat  per 
capita,  it  also  has  been  eliminated  from  consideration  in  the  develop- 
ment of  a latent  demand  factor. 

* Multiple  response  from  a single  contact  prevents  total  from  summing  to 
IOC  percent. 


Nationally,  it  has  been  estiinatea  that  of  the  euiult  populatiori  (lb 
years  and  older)  would  like  to  begin  fishing  and  would  like  to  fish 
more  (22/Table  o) . The  hunting  estimates  were  tnat  5^  would  like  to 
begin  hunting,  and  an  additional  would  like  to  do  more  hunting.  No 
reference  was  made  to  the  number  of  times  the  respondent  would  like  to 
increase  his  hunting  or  fishing  activity.  Therefore,  the  percentile 
expressions  in  the  following  paragraph  only  apply  to  tne  number  of 
nonparticipants  and  not  to  the  marginal  participai'.t. 

For  reasons  given  above,  development  of  a latent  demaiid  factor  con- 
sidered only  lack  of  time  as  a reconcilable  deterrent.  * 

The  scope  of  coverage  was  increased  to  adapt  the  latent  demand  factor 
to  the  total  population,  not  just  those  over  I7  as  considered  in  Mueller 
and  Curin' s work.  By  considering  tne  effect  of  lack  of  time  upon  tne 
total  population  desiring  to  begin  fisning  or  hunting,  an  estimated 
2.d0^  of  the  Basin's  population  have  unfulfilled  demaiids  for  a fisnirg 
experience  and  1.63‘ife  for  a hunting  experience. 

(5)  Participants  from  the  Basin.  Total  a:-,glers  from  tne 
Basin  were  estimated  at  202, oOO  in  IS'oC' . This  total  is  projected  to 
increase  by  19b0,  100^  by  2000,  and  15I/0  by  2020  (Table  9).  Corres- 
ponding increases  in  hunters,  from  a i960  base  of  1(4,300  are  expected 
to  amount  to  k0$  by  I98O,  by  2000,  ai;d  by  2020  (Table  lO). 

It  was  noted  that  nunters  and  fishermen  from  tne  Basin  are  projected  to 
increase  at  approximately  the  same  rate  as  total  Basin  populations  up 
to  the  year  2000.  Population  increases,  when  compared  with  i960  Basin 
populations,  ai'e  increasing  3^^  6y  1930>  93'h  4y  2000,  and  163/^  by  2020. 

The  moderating  rate  of  increase  in  hunters  and  fishermen  residing  in 
the  Basin  as  compared  to  the  shairp  increase  in  total  population  alter 
2000  is  attributable  to  increasing  urbanization  and  decreasing  cppor- 
turdty  per  capita,  particularly  for  hunting  experiences.  Beth  conditions 
tend  to  reduce  desires  to  hunt  or  fish. 

(o)  Participants  using  tne  Basin.  Basin  hunter-a;'.d-fisherman 
irjgress  and  egress  travel  patterns  ai'e  discussed  previously  in  this 
report.  Tne  net  sportsmen  gains  or  losses,  by  subarea,  were  used  to 
obtain  estimates  of  both  present  and  future  participants  using  the 
Basin's  resources.  These  pau'ticipants  were  not  necessarily  from  within 
the  Basin  or  the  State;  nor  does  the  estimate  ii.clude  those  Basin  resi- 
dents who  neither  huntea  or  fished  in  the  Basin. 

The  percentage  of  pEirticipants  using  the  Basin  subareas,  of  those 
participants  residiiig  in  the  Basin  subareas  were;  ** 

♦Lack  of  time  due  to  work  or  family  responsibilities. 

**100^  would  indicate  equal  ingress  and  egress  for  a particular  subarea, 
150^  would  indicate  that  for  every  two  participants  from  the  subarea  there 
were  three  using  the  subarea. 
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Fishiiig 

Hunting 

Grand  Rapids 

19. n 

63.  k% 

West  Central  Belt 

103. 95^ 

138.0^ 

Lansing 

91. n 

61.  k% 

Northeast  Fringe 

68.6% 

81.  k% 

Jackson 

167.3% 

11.3% 

These  factors  were  applied  to  projected  participants  from  Basin  subareas 
for  each  target  yeai',  to  derive  participants  using  each  subarea.  It 
would  be  gross  speculation  to  attempt  eui  estimate  of  charjging  hunter  and 
fishermeui  travel  patterns,  with  data  presently  available.  It  was  there- 
for assumed  that  the  growth  or  reduction  of  outdoor  opportunities,  trans 
portation  facilities,  and  other  socio-economic  factors  affecting  hunter 
and  fisherman  travel  patterns  would  continue  at  equivalent  ratios  now 
existing  between  the  Grand  River  Basin  Euid  surrounding  areas. 

Estimates  of  total  anglers  using  Basin  resources  were  i46,900  in  i960. 
This  estimate  is  projected  to  increase  to  2l8j700  by  196O;  291,300  by 
2000;  and  369^200  (Table  9)*  Similar  estimates  for  hunters 
using  Basin  resources  were  146,700  in  I96O;  203,300  by  19d0;  265,100  by 
2000;  and  342,300  by  2020  (Table  10).  These  estimates  assume  that  a 
portion  of  the  programs,  as  presented  in  the  plans  section  of  this 
report,  will  become  a reality  prior  to  the  given  target  dates. 

b.  Projecting  future  annual  participation.  Average  annual  hunt- 
ing and  fishing  participation  was  calculated  and  projected  for  each 
subarea.  The  average  i960  subarea  participation  was  estimated  by  multi- 
plying total  acreage  of  various  types  of  subarea  habitat  times  the  aver- 
age use  per  acre,  as  determined  by  various  fiLchigan  studies,  then  divid- 
ing by  the  number  of  i960  participants  using  the  subarea's  resources. 

The  average  annual  estimated  subeirea  participation  values  were : 

Man  Days 


Fishing 

Hunting 

Grand  Rapids 

12.0 

6.3 

West  Central  Belt 

16.3 

12.0 

Lansing 

4.7 

9.1 

Northeast  Fringe 

1.1 

Ik. 8 

Jackson 

1.6 

11.9 

The  weighted  average  Basiri  participation  values  were  10. 3 annual  days 
use  per  angler  ajid  10.0  annual  uaya  use  per  hunter.  These  participation 
figures  approxifl*ated  the  National  medians  of  9*6  days  use  per  angler 
and  8.2  days  use  per  hunter  ratiier  than  the  Nation  at  means  of  l8.4  and 


13«2  days  respectively.  i£i  tne  relatively  uroari  Onio  River  Basin 

heui  average  annual  participations  oi  10.6  hufiter-days  use  and  6.3  angler- 
days  use  throughout  the  Basin  (21/11). 

Grand  River  Basin  angler  participation  in  li^60,  by  subarea,  was  also 
strongly  correlated  with  opportunity,  represented  by  acres  of  flshable# 
ponded  water  and  streams.  The  correlation  coefficient  (r)  was  highly 
significant  at  the  99  percent  probability  level  for  this^relationship. 
Although  a predictable  relationship  between  the  number  of  licensed  ariglers 
(participants)  and  the  subarea's  population  density  did  exist  in  the 
Grand  River  Basin,  a significant  relationship  between  the  number  of 
times  one  fishes  (participation)  and  the  subanea's  population  density 
did  not  exist.  The  Ohio  River  Basin  Study's  findings  were  the  same 

(21/31)- 

The  most  accurate  denominator  of  futxire  eingler  participation  in  the 
Grand  River  Basin  was  represented  by  a linear  regression  relating  parti- 
cipation to  an  index  of  available  opportunity,  and  not  to  human  population 
density  characteristics.  The  i960  data  is  best  represented  by  the  equa- 
tion: 


Y = 1.73  / 23.93  X 
Where 

Y = Annual  angler  participation. 

X = Acres  of  fishing  habitat  per 
angler  using  the  subarea. 

Adjustment  factors  for  this  equation  were  based  on  the  differences, 
if  any,  between  the  calculated  and  actual  i960  angler  participation. 

These  adjustment  factors  were  applied  to  the  projected  subarea  parti- 
cipation to  partiallj'  account  for  various  unknown  determinants  specific 
to  each  particular  subarea. 

Hie  fishing  opportunity  available  in  I960,  plus  an  estimate  of  developments 
planned  for  construction  by  19^^  were  summed  and  the  result  applied  to 
the  regression  to  compute  I9Q0  angler  participation  values. 

The  factors,  which  influenced  the  individual  to  buy  a hunting  license, 
also  induced  the  hunter  to  spend  additional  days  afield.  Hunter  parti- 
cipation depends  strongly  upon  the  subarea's  population  density  (r- 
significant  at  96  percent  probability  level),  and  nunting  opportunity 
per  subarea  user  (r-significant  at  99  percent  probability  level).  A 
multiple  regression  based  on  I960  subarea  data,  relating  these  factors, 
is  represented  by  the  equation: 


* Capable  of  sustaining  a sport  fishei-y  I'egaivlLess  of  accessicility . 
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Y = -0.11  / 0.00002  Xj.  / 0.36784  X2 


Where 

Y = Annual  hunter  participation. 

= Population  per  square  mile. 

X2  = Acres  of  hunting  habitat  per  hunter 
using  the  subarea. 

Hunter  participation  adjustment  factors  end  projections  were  developed 
as  they  were  for  angler  participation  figures. 

19.  PROJECTING  FUTURE  NET  DEMANDS 

A compeuriaon  of  projected  supplies  and  gross  demsuids  permits  an 
evaluation  of  future  net  hunting  eind  sport  fishing  demands. 

a.  Gross  demands.  To  arrive  at  projected  instantaneous  gross 

demand  figxires  for  the  target  yeeirs  19^^  2000,  and  2020,  the  projected 
1980  hunter  and  sport  fisherman  participation  rates  for  each  subarea 
were  assessed  ageiinst  each  subarea's  projected  I98O,  2000,  and  2020 
participants.  Gross  subarea  and  Basin  demands,  expressed  as  angler 
auid  hunter  days,  are  shown  on  Tables  9 10/  respectively. 

Gross  demeind  for  fishing  generated  in  the  Basin  is  expected  to  Increase 
from  1,517/000  angler  days  in  i960  to  2,000,300  in  I98O  (32^);  2,647,400 
in  2000  (75“i)j  and  8y  2020,  demand  is  estimated  to  be  3/34l,400  airier 
days  or  a 120^  Increase  when  compeired  to  I96O  angler  demand  (Figure  18). 

Gross  hunting  demands  were  estimated  to  be  1,459/100  hunter-days  use 
within  the  Basin  in  i960.  Demand  is  expected  to  decrease  slightly  to 
1,400,900  hunter  days  by  I98O  (-4^)j  then  increase  to  1,790,300  by 
2000  and  ultimately  to  2,269,700  hunter-days  use  by  2020,  an 

increase  of  56^  when  compared  with  I96O  gross  hunter  demand  (Figure  I8). 
The  decreased  overall  Basin  demand  predicted  from  I96O  to  I98O  is  a 
result  of  a projected  decrease  in  nvunber  of  days  of  peirticipatlon  per 
hunter,  even  though  the  actual  number  of  hunting  participants  is  expected 
to  increase  in  the  Interim  i960  to  I98O.  Indications  are  that  decreas- 
ing participation  may  level  off  by  198O.  This,  in  conjunction  with 
continued  Increasing  numbers  of  hunters  will  result  in  increased  gross 
demands  by  the  year  2000  and  2020.  Strategically  located  hunting  oppor- 
tunity developments,  in  place  by  I98O,  should  generate  demand  by  increas- 
ing participation  rates,  while  also  satisfying  existing  unfulfilled 
hunter  needs. 

b.  Supply.  After  determining  gross  demand  within  the  Basin,  it 
was  necessary  to  estimate  future  cheinges  in  opportunity  (supply). 
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FIGURE  18.  GRAND  RIVER  BASIN  GROSS  HUNTING  AND 

SPORT  FISHING  DEMAND  FOR  1960,1980,2000 
AND  2020 


MILI.IONS  OF  USER  DAYS 


represented  by  acres  and  type  of  hunting  and  fishing  habitat.  The  I96O 
indices  of  pressure  on  given  units  of  habitat  (Tables  1 and  4)  can  be 
considered  near  their  capabilities,  at  least  within  the  framework  of 
known  or  foreseeable  determinants.  Indications  are  that  pressure  on 
a given  area  of  habitat  remains  relatively  stable,  over  a period  of 
years,  if  the  resources  sustained  on  the  habitat  remain  comparably 
stable.  Therefore,  tnat  portion  of  the  habitat  base  present  in  near 
future  years  should  support  hunting  and  fishing  at  a rate  consistent 
with  present  use. 

The  angler  is  normally  provided  with  ever  increasing  acreages  of  ponded 
water  to  supply  fishing  needs  through  reservoir  construction  programs. 
Impoundments,  however,  are  usually  gained  at  the  expense  of  stream 
fishing  habitat.  To  compensate  for  losses  of  stream  environment  it 
will  be  necessary  to  continually  attempt  to  improve  residual  stream  fish- 
eries through  better  fishing  management  methods  or  through  more  effective 
pollution  abatement  programs,  while  simultaneously  extending  access  pro- 
vision programs.  The  initial  success  of  the  salmon  introduction  program 


The  initial  success  of  the  salmon  introduction  program 
symbolizes  a bright  future  for  many  Michigan  rivers 
and  streams,  including  those  within  the  Greind  River 
system. 
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symbolizes  a bright  r'ature  for  many  Michigan  rivers  euid  streams, 
including  those  within  the  Grand  River  system,  and  represents  a 
bold  new  effort  in  increasing  the  fisheries  base  of  the  State. 

The  hunter  seldom  realizes  an  increasing  habitat  base.  More  often, 
huntable  habitat  is  consumed  by  urban  sprawl,  highways,  changirig 
attitudes  of  landowners  toweirds  the  hunter,  and  other  habitat-depriving 
measures  of  a burgeoning  population.  Information  on  projected  land 
use  chEujges,  provided  by  the  Economic  Research  Service,  United  States 
Department  of  Agriculture,  East  Lansir^,  Michigan,  was  taken  into 
consideration  in  all  hunting  projections;  especially  as  they  iiidicated 
reductions  or  shifts  in  huntable  land  bases. 

Each  resource  oriented  agency  whose  program  could  affect  existir.g  or 
create  future  Basin  fish  and  wildlife  habitat  was  contacted  and  re- 
quested to  project  or  give  estimates  of  their  construction  or  manage- 
ment plans  to  the  year  19ci0.  Details  of  these  programs  are  discussed 
in  the  following  section  to  this  report. 

c.  Net  demands.  Near  future  (lyoO)  net  demands  for  hunting  and 
sport  fishirig  were  determined  cy  subtractir.g  existing  (196O)  use  from 
the  projected  19tK)  gross  demand.  Consideration  was  also  given  to  acres 
of  hunting  opporturiity  lost  during  tne  interim  19fa0-1980. 

Hunting  and  sport  fishing  net  demands  for  2000  and  2020  were  determined 
using  the  same  method  as  used  for  the  near-future  (I9B0).  Therefore, 
2000  and  2020  net  demands  were  a function  of  the  gross  demand  changes 
in  the  interim  years  (19^30-2000  and  2000-2020),  the  carryover  net 
demands  from  the  previous  target  year  (if  an>’)>  aiKi  considering 
hunting  needs,  the  effects  of  land-use  changes  on  opportunity  and  use. 

The  reservoir  construction  aid  other  fishery  development  programs 
completed  prior  to  1905  contemplated  for  the  period  I965-I96O  will 
affect  angler  interest  and  demand,  as  will  the  population  increase 
expected  prior  to  1990.  It  is  estimated  that  the  1930  net  Basin  sport 
fisheries  demand  will  require  an  additional  W3>300  angler-days  of 
opportunity  over  that  available  in  1960  (Table  9) • Net  demands  are 
expected  to  increase  1,130,400  aigler  days  by  2000  and  1,824,500  by 
2020,  over  those  provided  in  i960.  Angler  needs  will  not  be  evenly 
spaced  over  the  Basin  (Figure  I9). 

Projected  changes  in  land  use  and  availability  indicate  that  151,000 
Basin  acres  will  be  lost  from  the  existing  hunting  base  by  i960,  an 
additional  224,000  acres  will  be  lost  by  2000,  and  282,000  acres  will 
be  uiifavorably  altered  as  far  as  huutlig  is  concerned  from  2000  to  2020. 

Although  net  demands  for  euiditional  hunting  opportunities  axe  not  pro- 
jected for  1960,  net  demands  will  soon  appeeir  in  the  interim  I98O  to 
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FIGURE  19.  GRAND  RIVER  BASIN  SPORT  FISHERY  NET 
DEMANDS  BY  1980,  2000,  AND  2020 


1980 


2000 


2020 


NET  DEMAND 


less  than  100,000  angler 
DAYS 
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2000.  By  2000,  net  hunter  demands  are  e:q)ected  to  be  44^1,000  user 
days,  then  Increase  to  1,007,800  net  hunter  days  demand  by  2020 
(Table  10 ).  Figure  20  represents  projected  net  hunter  day  demands 
by  subarea.  Net  hunting  demands  would  be  considerably  greater  If 
n.1 1 the  demand  which  originates  within  the  Basin,  were  expended  on 
In- Basin  facilities. 

Plans  presented  In  the  following  section  to  this  report  will  provide 
guldemce  In  meeting  these  future  net  fishing  and  hunting  demands.  The 
momber  of  days-use  provided  by  a particular  project  completed  prior  to 
1980,  would  of  course  also  satisfy  that  amount  of  demand  projected  to 
be  present  In  2000  and  2020.  Where  large  net  demands  sure  not  projected 
for  a partlculair  subarea  by  I980,  lands  for  future  development  could 
be  acqiilred  and  held  In  escrow  against  post-1980  demands.  This 
method  would  also  hedge  against  escalation  of  land  prices  In  future 
years. 


FIGURE  20.  GRAND  RIVER  BASIN  HUNTING  NET  DEMANDS 
BY  1980,  2000,  AND  2020 
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SiiCTIOrj  V 


PLANS  FOR  MEETIIKl  IffiAR-FUTURE  (l930)  FISH  AND  WILDLIFE  NET  DEMAIiDS 


A principal  objective  of  this  atucly  vas  to  develop  a single-purpose 
work  plaTi  for  the  preservation,  development,  and  use  of  fish  and  wild- 
life resources,  so  that  future  demands  for  hunting  and  fishing  may  be 
met.  This  section  is  devoted  to  developing  that  theme. 

20.  OVKtiALL  BASIN  PLAN 

a.  Magnitude  of  future  net  demands.  Resource  developments  obviously 
must  be  located  near,  or  preferably  in,  the  subareas  where  greatest  net 
demands  are  expected  (Figures  I9  and  20).  The  magnitude  of  projected 
Grand  River  Basin  needs,  as  expressed  in  user-days  in  Tables  9 and  10, 
may  be  considered  minimal  under  certain  analysis.  Net  demands  could  nave 
been  developed,  with  reasonably  logiceil  models,  which  would  provide  a 
great  vau'iation  in  demand  estimates.  The  method  we  chose  and  which  has 
been  described  in  detail  in  Section  TV,  resulted  in  the  most  conserva- 
tive estimates  of  demand  of  thooe  under  consideration. 


This  approach  assumed  a stable  fisheries  base  and  a decreasing  huntir.g 
base  related  to  an  increasing  demand  for  these  experiences;  with  the 
results  adjusted  for  expected  Basin  pressures,  rather  than  plannir.g 
for  local  demands  which  quite  likely  will  be  exerted  and  met  outside  the 
Basin.  Fish  and  wildlife  developments  within  the  highly  populated 
Grand  River  Basin  can  be  expected  to  increase,  but  not  to  the  degree 
where  total  in-Basin  demands  could  be  fully  satisfied  without  havir.g 
to  cross  Basin  boundarico.  This  report  hopefully  will  provide  guidance, 
encourage  and  stimulate  additional  development,  and  define  goals;  but 
one  can  not  a.^.&ume  that  utopian  conditions  will  be  provided  for  the 
hunter,  fisherman,  or  outdoor  recreationist  in  the  foreseeable  future 
in  the  Grand  River  Basin. 

b.  Selection  of  proposed  developments.  Each  agency  whose  program 
could  affect  existing  or  could  create  future  Basin  fish  and  wildlife 
habitat  was  contacted  and  requested  to  give  estimates  of  their  projected 
construction  or  management  plans  to  the  year  1930.  The  Michigan  Depart- 
ment of  Conservation  and  Michigan  State  University  provided  iioformation 
or  analysis  on  recreation  plans  through  1930  (29)  (30)  (31) • Potential 
reservoir  sites  were  identified  by  the  Michigan  Water  Resources  Commission 
(32)  (33)/  Detroit  U.S.  Army  Corps  of  E:igineers  District  (3^),  Federal 
Power  Commission  (35)>  U.S.  Soil  Conservation  Service  (33),  and  the  Tri- 
County  (Lansing  Subarea)  Regional  Plannit^  Commission  (37)- 

A sophisticated  screening  process  was  developed  to  select  from  these 
proposed  sites  and  associated  lands,  those  best  suited  for  meeting  future 
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fish  aiid  wildlife  demands  u.  inp;  die  following  parameters; 

(l)  Biological  considerations.  Reservoir  sites  were  con- 
sidered from  both  a positive  and  a negative  biological  viewpoint. 

Habitat  existing  in  the  proposed  reservoir  basin  was  assessed  against 
what  the  site  might  offer  if  developed. 

Factors  which  excluded  or  radicalljy'  devaluated  the  potential  sites 
included:  inundation  of  streams  having  good  trout,  smallmcuth  bass, 

or  walleye  fisheries;  potential  inundation  of  unique  natural  areas. 

State  game  areas,  recreational  areas,  or  parks;  and  streams  havir.g 
great  potential  for  future  anadromous  fishery  "runs".  Discussions 
with  the  Michigan  Department  of  Consers'ation  were  instrumental  in  Judg- 
ing the  comparative  existing  and  potei*tial  qualities  of  potential  sites. 

Other  factors  which  received  consideration  in  evaluating  and  screen- 
irig  structure  potential  were  the  existing  and  expected  water  quality 
of  the  source  stream,  as  well  as  size,  depth  and  expected  use  of  the 
potential  reservoir's  waters  ar.d  associated  lands.  Subareas  having 
greatest  projected  net  demands  and  those  having  reservoir  sites  with 
the  best  fish  and  wildlife  potential  were  mt  always  one  and  the  same. 
Because  of  this,  consideration  had  to  be  given  to  developing  sites  in 
a given  sub-ai'ea,  which  would  satisfy  demands  generated  in  an  adjacent 
sub-area. 


(2)  Sociological  considerations.  There  ac-e  numerous  socio- 
logical considerations  inherent  in  our  metnodology  for  proJectir.g 
future  hunting  and  fishing  demands.  The  initial  factor  for  grading 
potential  sites  was  the  projected  magnitude  and  source  of  need.  Within 
this  framework,  access  to  potential  sites  from  areas  of  demand  and  the 
spatial  distribution  of  existir,g  developments  were  important  considera- 
tions. Conflicting  uses  by  other  sources  of  demand  also  received 
consideration.  Potential  sites  in  areas  devoid  of  water  habitat  were 
accorded  high  priority;  while  sites  lying  near  or  beyond  developed 
areas,  remote  from  projected  demands,  received  less  attention. 

(3)  Economic  considerations.  A number  of  potential  sites 

have  little  probability  of  being  developed  because  of  restraining 
economic  considerations.  Factors  which  would  usually  push  development 
costs  beyond  favorable  B/C  ratios  include:  1)  relocations  (residential 

and  industrial  developments,  sewage  treatment  plants,  railroads,  major 
highways,  etc.);  2)  topography  of  site  (length  or  height  of  dam,  ratio 
of  eicre  feet  to  surface  acreage  of  multi-purpose  reservoir  site,  flow 
reliability  of  tributary  streams,  ability  of  dam  site  or  basin  to  hold 
water);  and,  3)  other  physical  factors  which  would  resiilt  in  higher 
costs  than  benefits  for  site  development. 

c.  Generalized  Solutions  for  Basin  Problems.  There  are  two 
principal  approaches  to  providing  the  opportunity  needed  throughout 
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the  Grand  River  Basin:  one  involves  Increasiij^  utilization  on  exist 

liig  resources;  and  the  other,  developin^b  sources  of  huntii:^  and 
fishing  opportunity. 


(l)  Increased  utilization  of  exlstliig  resources.  A great 
deal  of  water  habitat  is  degradea  through  the  effects  of  industrial, 
municipal,  eind  agricultural  pollution.  It  is  imperative  that  rehabil- 
itative measures  be  taiten  on  certain  of  these  waters  before  they  become 


A great  deal  of  water  habitat  is  degraded 
through  various  sources  of  industrial,  municipal, 
and  agricultural  pollution. 


completely  unacceptable  to  fish  life.  This  problem  will  be  compounded 
by  increasingly  insufficient  treatment  facilities  or  practices  and  ever 
increasing  costs  for  providing  adequate  treatment.  New  and  improved 
legislation  embodying  stronger  penalties  for  violation  of  pollution  laws 
is  needed.  Water  quality  criteria  must  be  proposed  that  will  meet  the 
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ri-4Ui*’eiiients  of  a diversified  a.j_uatio  coauiurdty  encoL.^iassi::5  1 life- 
history  stages.  In  settiiig  r,-.ai. lards  for  aquatic  life,  the  I-lichi’an 
.v'ater  riesources  C^iOuLi  ssion  has  stated  (3<3/l8)  that  it  is  important  that 
-■ecoiamer.datioi.s  consider:  "the  laost  sensitive  species,  tne  intolerant 

developmental  stages,  the  synersistic  effects  of  combir.ed  stresses,  tne 
lo:^-term  effects  of  sustained  low-level  toxicity,  and  many  otner  factors. 
I*  specific  waters  are  classified  far  below  their  capabilities  for  support 
ing  aquatic  life,  many  existing  and  potential  sources  ol  fishing  opport- 
uidty  will  be  lost  or  severely  impaired. 


Fisheries  a:.d  certai;;  wildlife  populations  arc  dtq.-^..dent  ipcn  the 
quality  of  their  aquatic  ei.virorj.»e:it . Tne  Michigan  beparU-.ent  oi  C^n- 
ser\ation  feels  that  (39/5)^  "decent  improveLient  in  polluti>jn  control 
laws,  tochidques,  and  enforcement  tend  in  the  directio:  s oX'  better 
water  quality  a;-.d,  consequently,  setter  wetland  wildlife  habitat.  In 
spite  of  the  advances,  a major  efi'ort  accompacded  by  large  sums  of 
money  will  be  necessai-y  before  this  problem  is  solvca.  Increased 
ui'bar.ization,  expandea  and  more-  wide-spread  industry,  and  more  general 
use  oX'  toxic  agricultuial  chemicals  tend  to  complicate  this  proolem." 


Frograi.is  ai'o  needed  to  prevent  ox’  I’et^edy  ’unwai'ranted  degradation  of 
existiiq^  fish  and  game  resources  through  dreugitqj,  filli:.g,  and  other 
land  uevelopment  practives.  Accordir.g  to  the  Depar’tment  of  Cor.servation 
(3:^/3) j "La;'.d  development  on  or  -..car  water  has  expanded  tremendously 
with  little  or  no  statewide  controls  -which  has  resulted  in  serious 
reduction  of  i'oi-uerly  quality  X'ishiru  vatex’s."  Wetla;;ds  wildlife  habitat, 
once  abundant  throughout  the  Basin,  has  decreased  contii.’uously  uui'iixg 
i,he  past  century.  Tne  deparU.ent  further  states  that  (39/u),  "The  major 
agricultural  di-ainage  occurred  in  .liciiigan  prior  to  1930.  Tremendous 
acreages  of  wetland  wildlife  haoitat  were  destroyed  as  drainage  projects, 
many  poorly  conceived  and  unwise,  converted  swamps,  marshes,  and  in  some 
cases  lakes,  to  crop  fields.  From  193^  to  194-0  over  eight  million  addi- 
oioi.al  acres  were  di’ained  by  Federal  I'elief  and  other  program.s,  primarily 
under  the  guise  of  malaria  control.  By  1997,  o:tly  three  million  acres 
of  wetlands  remained.  Although  later  figures  are  not  readily  available, 
it  seems  obvious  that  this  acreage  continues  ’to  shrink  in  spite  of 
individual  and  agency  efforts  to  prevent  further  destruction,  restore 
previously  draiiied  habitat,  and  create  new  habitat."  Where  we-Llands 
were  previously  drained  under  tne  pretense  of  malaria  control,  the  current 
justification  is  often  termed  flood  control  or  watershed  management.  As 
in  previous  yeai's,  drainage  is  often  necessai’y,  but  far-  too  often  prograL.s 
are  not  warraiited  and  flood  control  could  best  be  served  by  holding  waters 
or.  the  laxxd  through  oetter  land  treatment  practices  ar.d  small  reservoirs. 
It  is  regrettable  that  existir’.g  pnilosophies  and  legislation  still  permin 
unwarranted  habitat  loss  througii  drainage  or  stream  cnannel  modification, 
despite  the  sori-y  history  of  these  operations  on  a national  scale.  How- 
ever, there  is  evidence  of  increased  interest  in  programs  and  legislaticr. 
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As  in  previous  years,  drainage  is  often  necessary, 
but  far  too  often  programs  are  not  warranted  and 
flood  control  could  best  be  served  by  holding  waters 
on  the  lajid  through  better  lemd  treatment  practices 
and  fgnal  1 reservoirs. 


which  will  protect  the  remnaints  of  wetland  habitat  from  destruction  or 
degradation. 

Developments  designed  primarily  for  other  purposes  cEin  often  provide 
secondary  or  indirect  benefits  by  creating  wetlands  habitat.  For  example 
road  or  highway  construction,  shallow  sediment  pools  in  Soil  Conservation 
Service  Small  Watershed  projects,  and  farm  pond  construction  al  1 can 
provide  habitat  of  value  to  waterfowl  and  other  aquatic  birds  and  mammals 

Providing  access  to  existing  opportunity  is  a major  consideration  in  a 
recreationally  oriented  state.  The  Michigan  Department  of  Conservation 
states  (29/22):  "Michigan  has  the  largest  number  of  registered  boats 

in  the  Nation 399^000  as  of  December  3I,  I965,  plus  an  estimated 
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50,000  uou-rcijistei-eu  cruT: . Studies  of  boati.ie^  trends  indicate  me 
total  nuinber  can  reach  300,o00  by  I50O.  This  den-and  cannot  be  laet 
witnout  chaos  aioi:^  tne  vaterfroat  and  troublosoiae  prooleics  for  ooatem 
and  beat  busii.esses  uiJ.ess  a vigorous  public  pro^raa  is  pursued." 
According  to  Department  surveys,  there  were  6,300  acres  of  water  thr^'up;h- 
cut  the  Basin  in  I906  wnich  needed  access  developments.  This  acrcajje 
will  certainly  increase  in  relation  to  the  demands  of  i-uture  fisneiUiCn. 
Therefore,  the  Michigan  Department  of  Conservation  is  actively  ur-der- 
takii'jg  an  access  acquisition  and  rehabilitation  program  which  is 
designed  to  keep  pace  with  exislitig  and  future  demands  for  ai.glcr  access. 

Fisheiy  management  programs  in  future  years  should  provide  continuii..., 
better  use  of  existiiig  resources  and  direct  attention  to  areas  of  effc-’t 
v.fferiiqj  greater  return  to  tne  sportsman,  hesearch  on  trout  stocki..o 
sizes,  stocking  rates,  and  artier  catch  nas  shown  that  oy  stockii^; 
greater  numbers  of  sub -legal  trout  rather  tnan  a few  large  trout,  vhe 
aigler  cat.  expect  to  catch  greater  numbers  of  legal-sized  trout.  This 
method  of  "put,  grow,  and  take"  is  also  more  economical.  Warmv/atcr 
fishery  programs  are  also  receiving  additional  consideration,  northern 
pike  spa  -ning  marshes  will  be  developed.  Fishir.g  laws  are  beir.g 
liberalized  wherever  biological  data  indicate  laws  are  too  restrictive. 

The  chemical  eradication  of  problem  fish  populatioi.s,  with  a subsequei-.t 
restocking  with  desirable  fish,  has  been  an  expa;;dii.g  program,  laroial 
treatments  have  been  used  for  thinning  over-abundai.t  panfish  popu- 
lations to  encourage  growth  and  thereby  produce  mere  catchable  fish. 
Stunted  pen, -fish  populations  are  a major  problem  in  Grai.d  River  Basin 
lakes . 

'The  future  course  of  the  commercial  fishery  in  tne  Basin  is  likely  to 
depend  upon  the  Lake  MLchigan  fishery.  In  this  regard,  the  Grand  niver 
system  has  been  identified  as  a cor.tributor  of  sea  lampreys  to  the  Lake . 
Bureau  of  Commercial  Fisheries  biologists  have  carried  out  cnemical 
control  Work  on  several  of  the  lower  tributaries  of  the  Grand  as  part 
of  the  overall  lamprey  control  progratt  on  the  Great  Lakes.  If  no  other 
factors  are  limiting,  present  lamprey  control  work  will  eventually"  retur.. 
Dike  Michigai.  commercial  fishery  values  to  levels  comparable  to  those 
existiiig  befoi-e  lamprey  parasitism.  Also,  the  large  populations  of 
alewives  currently  in  the  Lake  are  expected  to  provide  food  supplies 
for  ir.creasiiig  populations  of  lake  trout  and  other  important  Lake  species. 

Tlie  cveraJJ.  game  management  program  also  is  providing  ai'.d  snouid  continue 
to  provide  for  increased  use  of  existirig  wildlife  resources.  The  sound- 
ness of  aa.  antlerless  deer  season  in  southern  Michigai.  is  now  accepteu. 

The  program  has  curbed  certain  deer  management  problems  while  at  the 
same  time  provided  needed  additional  opportunity  for  the  hunter.  The 
uouriiing  dove  represents  another  wildlile  species  that  could  provide 
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additional  opportunity  without  additional  cost  or  hunting  acreage, 
merely  by  adding  it  to  the  game  bird  list. 

Turkeys  tiiriving  in  Allegan  County,  which  lies  partially  within  the 
Grand  River  Basin,  suggest  that  additional  introductions  might  be 
successful  elsewhere  in  the  Basin.  Habitat  similar  to  that  in  /'JJ.egan 
County  also  exists  in  Montcalm,  Kent,  and  Barry  Counties,  with  lesser 
acreages  in  other  Basin  Counties. 

Continued  efforts  should  be  made  to  repeal  bounty  laws  in  .'-lichigan. 

This  antiquated  system  has  no  biological  basis  and  is  an  unnecessary 
budget  drain.  Total  cost  of  bounties  in  I963  was  $242,135,  only  $l60 
short  of  the  record  payment  in  I96I. 

Habitat  development  has  been  accelerated  on  public  game  ajid  recreation 
areas.  Upland  game  populations  have  responded  favorably  to  this  type 
of  management,  which  includes  the  creation  of  brushpile  shelters,  devel- 
opment of  additional  "edge",  increased  herbaceous  plantings,  Oitd  more 
tree  and  shrub  plantings.  The  Williamston  Plan  Program  and  Federal 
Cropland  Adjustment  Program  should  have  continued  success  in  providing 
opportunity  to  the  Basin  hunter,  at  little  cost  to  the  State. 

Certain  Basin  areas  do  not  allow  hunting  on  Sunday.  If  Sunday  huntirg 
were  allowed  throughout  the  Basin,  the  worker's  opportunity  to  go  afieia 
would  be  greatly  enhanced.  Huntable  lands  and  species  generally  can 
support  greater  usage,  and  hunter  participation  would  increase,  with 
no  additional  State  expense. 

Applied  research  and  development  are  vital  to  any  progressive  plan  for 
meeting  future  fish  and  wildlife  iieeds.  Fishery  studies,  including  those 
concerned  with  mortality  and  disease,  sea  lamprey  control,  cold-  and 
warmwater  population  dynamics,  geieral  creel  censuses,  age  and  growth 
analyses,  limiiology  of  lakes  and  streams,  fish  toxicants,  and  aquatic 
plant  control,  all  are  expected  to  provide  answers  that  will  create 
increased  future  use  of  existing  habitat,  with  increased  efficiency. 
Studies  designed  to  aid  in  the  management  of  future  wildlife  populations 
include  those  on  the  effects  of  pesticides  and  herbicides  on  wildlife, 
tracking  wildlife  movement  through  radiotelemetry,  evaluation  of 
hunter  success  resulting  from  gome  management  measures,  analysis  of 
inventory  and  population  estimation  methods,  studies  of  farmland  deer 
herds,  and  surveillance  of  diseases  such  as  rabies,  lead  poisoni:ig,  and 
botulism. 


(2)  IXvelopment  of  new  resources.  In  some  areas  in  the  Basin 
the  fish  and  game  habitat  base  available  to  the  public  could  not  support 
all  future  fishing  and  hunting  net  demands  even  if  optimum  use  of  these 
lands  ajid  waters  was  realized.  In  these  cases  it  will  be  necessary  to 
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develop  or  acquire  new  areas  or  introduce  new  stocks  of  hunting  or  fish- 
ing opportunity  to  support  expected  demands.  There  are  several  devel- 
opment programs  now  underway  or  being  proposed  that  eire  expected  to 
have  an  overall  positive  effect  upon  the  Grand  River  Basin  sportsmein. 

The  program  now  receiving  national  attention  is  the  introduction  of 
coho  and  Chinook  salmon  into  Lake  Michigan.  If  expectations  eire  real- 
ized, and  results  do  appear  encouraging,  utilization  of  this  new  resource 
should  be  tremendous.  Approximately  40  percent  of  the  Nation’s  popu- 
lation resides  in  the  industrial  midwest,  which  borders  the  Great  Lakes. 
The  Great  Lakes  comprise  by  far  the  largest  bodies  of  fresh  water  in 
the  world.  These  comparatively  undeveloped  segments  of  fisheries  habi- 
tat now  appear  to  have  a new  future  with  attendant  benefits  for  Basin 
anglers.  The  possible  introduction  of  striped  bass  into  Basin  waters 


The  possible  introduction  of  striped  bass  into 
Basin  waters  suggests  another  quality  fishery. 
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also  siiggests  einother  potential  quality  fishery.  The  striped  bass 
and  salmon  have  spawning  habitat  requirements  that  can  be  met  by  some 
streams  in  the  Grand  River  Basin,  If  einadromous  populations  are  estab- 
lished in  Lake  Michigein,  the  Basin  angler  should  be  able  to  fish  spawi.- 
ing  runs  of  salmon  (fall)  and  striped  bass  (spring)  near  his  residence. 
There  may  be  certain  stream  obstructions  that  should  be  removed,  if 
they  are  of  no  value,  or  fish  passage  devices  built  into  the  remaining 
structures  to  permit  access  to  choice  spawnii^g  eireas.  Itiese  programs 
will  also  require  building  or  conversion  of  fish  hatchery  facilities  to 
meet  initial  salmon  or  bass  stocking  requirements. 

Ihe  construction  of  large  and  small  reservoirs  will  be  of  benefit  to 
many  interests.  The  theory  of  multiple -purpose  developments  is  ofaeii 
sound;  however,  in  practice,  single-purpose  units  also  merit  considera- 
tion. Over-development  can  be  as  inexcusable  as  under-development. 

A varity  of  recreational  experiences  cai;  be  provided  by  a complex  of 
single  or  dual-purpose  developments  on  a less  cluttered  aiid  more  easily 
managed  scale,  than  by  trying  to  plan  each  uilt  of  the  group  as,  "all 
things  to  all  people".  For  example,  a reservoir  constructed  to  provide 
fishing  opportunity  requires  optimum  water  depth  during  the  sumsier,  while 
a waterfowl  reservoir  is  often  best  mar;aged  with  low  water  levels  during 
the  summer  to  promote  vegetation  aiid  increasing  water  depths  in  the 
fall  to  attract  waterfowl  and  to  partially  flood  food  patches.  Multiple- 
purpose  reservoirs  often  provide  a spectrum  of  conflicts  and  problems 
to  the  fish  and  wildlife  manager,  which  often  appear  impossible  to 
resolve.  Some  impoundment  uses  thar  are  better  developed  on  a single 
or  dual-purpose  basis  are  wetland  or  waterfowl  impoundments,  northoir. 
pike  spaw:d.ng  marshes,  and  small  fishing  impoundments. 

Constiiaction  of  larger  reservoirs  in  the  Basin  could  possibly  provide 
additional  commercial  fishing  opportunity.  Commercial  operations  in 
these  waters  will  depend  largely  on  the  availability  of  markets  and  or. 
legal  restrictions.  However,  should  carp  and  other  i.on-game  species 
become  established  in  sufficient  numbers,  occasional  commercial  removal 
under  supervision  of  the  Michigan  Conservation  Department  may  be  desir- 
able. This  possibility  should  be  considered  in  iiature  planning  stages 
of  water  resources  development  in  this  Basin. 

21.  DETAILED  SUBAREA  PLAJJS 

Plans  specific  to  particular  subareas  are  listed  and  discussed  in  the 
following  portions  of  this  report.  In  each  subarea  other  agency  plans 
for  the  neeur-future  (I98O)  which  are  independent  of  this  study,  have 
been  documented.  However,  there  is  no  assurance  what  portion  of  these 
plans  will  actually  be  realized  prior  to  1980«  Therefore,  a spectrum  of 
potential  proposed  projects  resulting  from  this  comprehensive  study 
are  recommended  to  planners  to  augment  plans  developed  apart  from  this 
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study.  Both  projected  and  propose i pjans  ore  purposely  flexible  so 
that  they  may  be  integrated  into  the  best  comprehensive  plan  for  meet- 
ing future  fish  and  wildlife  demands. 


a.  Grand  Rapids  Subarea. 

(l)  Projected  plans.  The  acreage  and  prclicd nar>-  use  estimates, 
provided  by  projected  state,  county,  and  local  fish  and  wildlife  develop- 
ments in  the  Grand  Rapids  Subarea  for  the  interim  I965-I96O  are: 


Hunting 

Acres 

Net  Days  Use 

Additions  to  Existing  Game  Areas 

380 

39c 

New  Game  Area 

lliOO 

1500 

Scarce  (Waterfowl)  Habitat 

200 

130 

State  Parks  or  Recreation  Areas 

950 

980 

Secondary  Waterfowl  Habitat 

320 

200 

TOTAL 

3200 

Fishlr.(; 

Acres 

!Jet  Days  Use 

P’arm  Ponds 

250 

17500 

Small  Fishitg  Lmpc>undments 

25 

380 

Fishirg  and  Park  Lakes 

44 

1500 

TOTAL 

19880 

(2)  Proposed  plans.  Irojects  proposed  and  ultimately  con- 
sidered in  this  study,  which  w^uld  be  of  greatest  benefit  for  meeting 
fish  and  wildlife  demands  in  the  Grand  Rapids  Subarea,  are  listed  below 
in  their  order  of  recommended  priority; 


Site  N’ume  & (No.) 

Stream 

Dam  Site 

Rockford  (19) 

Rogue 

T9;<11, 

Sec . 

Bear  Creek  (2l) 

Beeir 

t8rio. 

Sec . 

No  ;.'ame  (273A) 

No  Name 

T9K10, 

Sec . 

Sand  Creek  (7M 

Sand 

T7R13, 

Sec . 

Ravenna  ;'f2  (I6) 

N.  Br. 

Crockery 

T9ia4, 

Sec . 

Bass  Creek  (3I6) 

Bass 

17:115, 

Sec. 

Deer  Creek  (18) 

Deer 

T7Pv14, 

Sec . 

Norris  Creek  #2 

(64) 

Norris 

T9H15, 

Sec . 

Rio  Grande  Creek 

Rio 

(321) 

Grande 

T9R14, 

Sec . 

Summer  Pool  IJet  Days  Use 

(preliminary  I'stio.ate) 


Acres 

Elev, 

Hunt! ng 

Fishing 

25 

3800 

740 

20700 

33000 

30 

720 

700 

1700 

25900 

31 

150 

300 

330 

9000 

27 

1470 

660 

2900 

40700 

11 

330 

680 

760 

14200 

25 

230 

615 

500 

9500 

1 

710 

620 

1300 

20400 

21 

430 

64o 

760 

15500 

22 

135 

658 

300 

7800 
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(j)  JJlscusslo:.>  ahe  Grajid  :<apids  Subarea  is  estimated  to 
need  g4,:;^0U  aaaitlonai  angler-days  opportunity  by  i960  ; 236,300  by 
2000,  and  373^300  by  2020,  to  satisiy  Increasing  demand  (Table  9)- 
An  additional  117,700  hunter-days  use  will  be  required  by  the  year 
2000,  and  231,100  days-use  will  be  needed  by  2020,  over  that  available 
in  i960  (Table  10).  These  requirements  do  not  consider  that  de.T.ar;d 
by  subarea  residents  which  must  presently  be  met  outside  of  the  subarea. 

The  Michigan  Department  of  Conservation  plans  to  stress  acquisition 
of  public  huntii^g  lands  in  southern  .'Michigan  (29/21):  "Plans  call  for 

gradual  extension  of  ownership  in  present  southern  .^lichigan  Game  Ai’eas 
where  the  State  now  owns  o:ily  4-5  percent  of  the  land  within  boundaries. 
Three  to  five  percent  of  these  lands  are  proposed  to  be  bought  each  year 
in  a lorg-rarge  program."  Lands  acquired  thrc’ughout  the  Basin  can 
provide  deer,  waterfowl  and  small  game  hunting.  Michigan  recreation 
resource  plarm.ers  (40)  estimate  that  4,750  acres  will  be  added  to  exist- 
i.ig  Basi:'.  game  areas  and  13,000  acres  will  be  purchased  as  new  Basin 
game  areas  by  1930. 

The  ratio  existing  between  subarea  acreage  to  total  Basin  acreage  was 
used  to  allot  the  projected  Basin  acquisition  acreage  to  each  subarea. 

The  360  acres  assigned  to  the  Grand  Rapids  Subarea  could  be  added  to 
Grand  Haven,  Rogue  River,  Caruionsburg,  or  Lowell  State  Game  Ai-c-as  (Figure 
21).  The  ultimate  or  goal  acreage  (Table  6)  for  any  of  these  areas 
would  not  be  met,  even  if  the  entire  38O  acres  were  p'oxchased  at  a single 
area.  Selection  of  areas  of  acquisition  will  depend  on  the  State's 
management  plaiis  for  each  ai’ea,  the  availability  of  desired  acres  at 
particulai'  ai-eas,  and  acquisition  costs.  Indications  are  that  an  addi- 
tional 1,400  acres  of  game  area  lands  will  be  acquired  to  develop  new 
public  hunting  areas  in  the  Grand  Rapids  Subarea  prior  to  19^30  it  tradi- 
tional acquisition  patterns  are  adhered  to.  Game  areas  could  be  deve;loped 
at  minim'um  costs  in  conjunction  with  proposed  Federal  resei-voir  plans. 

There  are  several  possible  sites  west  of  Grand  Rapids,  located  in  Ottawa 
County,  which  would  be  desirable  for  new  game  area  development  (Figure  21). 

Projected  porchases  of  scai-ce  waterfowl  habitat  are  expected  to  total 
200  acres  in  the  Grand  Rapids  Subarea,  and  1,400  acres  throughout  the 
entire  Basin.  Selection  of  a potential  area  is  governed  by  its  relation 
to  existing  waterfowl  habitat  and  its  availability  for  purchase.  Scarce 
wetland  habitat  may  also  be  provided  by  water  control  structures  regu- 
lated specifically  for  wetland  management.  These  types  of  impoundments 
are  sched'uled  to  be  consti-ucted  at  State  game  ai'eas  throughout  the  Basin 
(4l) . The  Grand  Haven,  Rogue  River,  and  Cannonsburg  areas  are  scheduled 
for  wetland  development  (Table  11  and  Figure  21 ) in  the  Grand  Rapids 
Subarea.  If  these  impoundments  are  built  at  comparable  size  to  those 
previously  constinicted  by  t.he  State,  they  will  be  of  a size  (average 
five  acres)  which  facilitates  management. 
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FIGURE  21  GRAND  RAPIDS  SUBAREA  PLANNING  PROPOSALS 
TO  MEET  1980  DEMANDS 


Cannont^urg 
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OTTAWA 


RESERVOIR 


ANADROMOUS  FISH 
EXISTING  STATE  GAME  AREA 


ADDITION  TO  EXISTING  STATE  GAME  AREA 

potential  new  state  game  area 


PROPOSED  WILDLIPE  FLOODING  AREA 
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state  park  or  .-(ecreation  Ai’ea  lands  are  esticated  to  increase  oy  ll,uOC 
acres  throughout  the  Basin  by  l^dC,  of  whicn  acres  have  oeen  tenta- 
tively allocated  to  the  Grand  napids  Subarea.  If  huntir^  is  alloweu 
in  future  years  on  this  land,  potential  usage  could  be  significant  in 
aieeting  future  pleinning  area  demands.  ITie  assumption  was  made  that 
fall  hunting  vould  be  permitted  on  these  new  pai'k  lands,  at  least  urail 
the  year  ly80. 

Secondary  waterfowl  habitat  and  the  hunting  it  sustains  will  be  proviaeo 
by  farm  ponds,  small  fishing  impoundments,  and  fishing  ana  park  lai;es. 

Projections  of  farm  pond  construction  prior  to  19bO  have  been  extrapo- 
lated from  annual  county  construction  totals  occurring  from  fiscal  Yeaz- 
1963  through  Fiscal  Year  I966  (^+2) . Assuming  that  construction  rates 
in  Ottawa  and  Kent  Counties  continue  at  these  derived  rates  througii  1>'60, 

250  acres  of  water  will  be  provided  by  9OC  Subarea  farm  o^nas.  Fare 
ponds  could  satisfy  an  estimated  17,500  annual  aigler-days  use.  *his 
figure  does  not  include  aigler  use  of  irrigation  storage  reservoirs, 
or  irrigation  pits  or  regulating  resez-voirs.  i'A^st  farmers  and/or  land- 
owners enjoy  the  added  rewau’ds  of  managing  their  ponds  for  fishizg. 

Whether  or  izot  the  pond  is  opezzed  to  the  public  for  fishizg,  the  sustained 
construction  of  faitn  ponds  will  serve  to  reduce  fishing  intensity  on 
public  fishirzg  waters. 

About  1,600  acres  of  State  constznzcted  small  fishizg  impouizdmcnts  and 
larger  fishing  and  park  lakes  ai-e  pz'ogranmied  for  Basin  development  prior 
to  i960.  This  figure  may  become  laz-ger  if  projective  programs  are 
accelerated.  In  the  Grand  i\apids  Subarea,  at  least  an  adaiiic;.al  JC 
acres  of  this  type  of  habitat  might  be  expected  befoi'e  li>60.  Locatioz.s 
have  not  been  selected,  but  smaller  impoundment  sites  arc  listen  in.  the 
Grand  i-iapids  Subarea's  proposed  plaziS  sub-section.  We  assume  that  ail 
reservoir  developments  will  oe  pz'ovided  with  adequate  access  facilitios 
to  the  iznpoundmerit  az.d  its  tallwater. 

The  nine  sites  (Figure  21)  proposed  for  future  development  were  sele-cteu 
from  20  Corps  of  Engineers  and/or  Soil  Conservation  Service  potential 
impoundments  under  consideration  izz  the  Grand  Aapids  Subarea.  Some  of 
these  nine  sites  do  not  presently  have  adequate  flood  control  and  allied 
benefits  for  iitmediate  constraictior.  as  ziultipie-puzrpose  projects,  out 
they  would  provide  immediate  siigle-puz^zose  fish  azid  wildlife  develcpmezzts . 
itozy  of  the  sites  located  near  Gz'and  Rapids  will  be  developed  oy  other 
interests  if  these  resezrvoirs,  or  the  ianus  necessaiy  for  their  development, 
arc  zzot  acquired  in  the  vezry  near  future.  Recreation  sites,  near  this 
growing  urban  complex,  will  increase  tremendously  in  value  with  each 
passing  year. 

Tlie  ziogue  i^iver  or  Rockford  Site,  designated  as  Site  I9  by  the  Ccz'ps 
of  Engineers  (3^/2),  was  selected  as  havizg  outstar.dizg  poteiztiai  fer 


K-81 


fish  and  wildlife  development.  Other  participating  agencies  have  also 
shown  considerable  interest  lii  this  site,  enhancing  its  potential  for 
multiple-purpose  development.  Tne  dam  site  is  located  -g-mile  north  of 
Rocltford,  and  approximately  10  miles  r.ortheast  of  Grand  Rapids  (Figitre  21). 
From  present  data,  the  noimal  summer  (conservation)  pool  would  be  approxi- 
mately U,300  acres  and  this  pool's  depth  at  the  dam  would  be  V6  feet.  The 
Rogue  River  presently  has  ai;adromous  fish  potential,  but  it  is  questionable 
that  this  potential  could  be  realized  due  to  rapid  industrial  and  resi- 
dential development  of  its  lower  reaches.  Tnis  potential  reservoir 
would  appear  to  have  the  water  quality  and  depth  necessary'  for  consider- 
iirg  landlocked  kokanee  salmon  introduction  supported  by  spawning  areas 
in  tne  upstream  tributai'ies . Uplai.d  game  habitat  surroundii^  this 
reservoir  and  waterfowl  areas  within  the  reservoir  area  would  provide 
considerable  hunting  opportuiiity . 

Tne  rei.,alnir:g  eight  sites  (Figure  21)  all  have  potential  for  fish  and/or 
w'ildliie  development.  Tnese  having  higher  priority  ratings  sho'old  be 
considered  before  the  sites  are  taken  by  other  interests.  Sites  21, 

273a,  arid  7^  fell  into  this  category. 

the  anadromous  fish  development  program  should  have  a considerable,  but 
yet  undetermined,  effect  on  satisfying  near-future  (I98O)  ai:igler  demands 
i..  the  Grand  Rapids  Subarea.  All  spawnii:ig  runs  passing  into  the  Graiid 
River  Basin  will  pass  through  this  Subarea.  The  Lower  Coldwater  and 
Tnornapple  Rivers  are  expected  to  have  especially  suitable  spawning  haoital 
for  anadromous  fish  populations  in  the  Grand  River  Basin  (Figure  21) . 


b.  West  Central  Belt  Subarea  Flaxi 


(1)  Projected  plans,  flic  projected  fish  and  wildlife  devel- 
opments in  the  West  Central  Belt  Subai'ea,  for  the  interim  1965-1930, 
are  listed  below.  The  acreage  ai:d  preliminary  use  estiiiiates  that  would 
be  provided  by  these  developments  are: 


Hunting 


Acres 


Het  jays  Use 


Additions  to  Rxisti.^  Game  Ai'eas 
New  Game  Ai'eas 
Scau’ce  (Waterfowl)  Habitat 
State  pai’ks  or  Recreation  Areas 
Secondary  Waterfowl  Habitat 


2100 

2200 

SlOO 

6300 

370 

230 

5400 

5600 

360 

220 

TOTAL 


16550 


Fishing 


Acres 


Net  Days  Use 


Farm  Ponds 

Small  Fishing  Impoundments 


320  22400 

41  1400 


TOTAL 


23600 


(2)  Proposed  _.la:is»  The  following  reservoir  sites  were 
selected  as  having  the  greatest  potential  for  meeting  future  fish  and 
wildlife  demaxids  in  the  West  Central  Belt  and  surrounding  subau-eas; 


Summer  Pool  let  iJays  Use 

(Preliminai’y  Estimates) 


Site  Dame  & (Do.) 

stream 

Dam  Site 

Acres 

Elev. 

iiuntir.g 

Fishi;g 

Sessions  Creek 

(239) 

Pi-airie  Creek 

Sessions 

T7R7,  Sec.  34 

220 

720 

700 

15800 

(42) 

Prairie 

TJRS,  Sec.  16 

920 

733 

2300 

29000 

Fish  Creek  (4-7A) 

Fish 

T9R5,  Sec.  35 

2300 

747 

16400 

65700 

hi  lame  (238) 

No  Name 

T7R7,  Sec.  35 

50 

710 

300 

35CO 

Duck  Creek  (25) 

Duck 

T5R8,  Sec.  29 

940 

320 

2500 

26000  y 

Muir  (46) 

Maple 

T7R5,  Sec.  9 

2300 

644 

19400 

15000/ 

Wonadoga  (-) 

Wonadoga 

Tli^7i  Sec.  26 

700 

355 

2100 

IblGl 

(3)  Discussion. 

Tne  West  Central  Belt  Subarea 

has  projected 

net  demands  of  3^ 

300  arjgler 

-days  by  I98O, 

219,200  by  2000 

, and  427 

,300 

au^ler-days  by  2020^  in  excess  of  the  opportunity  available  in  i960 
(Table  9)*  Net  demands  for  huntitig  will  approach  JO, 000  days-use  by 
2000  and  15^^100  by  2020  in  excess  of  that  which  was  sustained  by  I96O 
opportunity  (Table  10).  These  figures  do  not  consider  that  entire  portion, 
of  net  demand  from  adjacent  subai-eas  that  has  been  supplied  by  this  Sub- 
area  in  past  years.  This  Subarea  can  be  expected  to  have  to  supply 
increasing  demands  from  Grand  Rapids,  Lansing,  and  Jackson,  as  their 
urban  complexes  grow. 


# 

/ 


The  Michigan  Department  of  Conservation  has  acquired  nearly  one-half 
of  its  goal  in  developing  public  hunting  acreage  within  the  West  Central 
Belt  Subarea  (Table  6).  We  expect  this  general  trend  will  continue 
because  the  lands  in  this  subarea  are  less  intensively  farmed  and  more 
suitable  and  less  costly  for  game  management  development  than  in  other 
subareas.  State  game  areas  located  in  this  Subarea  are  also  easily 
accessible  from  population  centers  to  the  east,  west,  and  south.  If 
past  acquisition  trends  au’e  maintained,  2,100  public  hunting  areas  will 
be  adued  to  existing  sites:  i.e.,  Middieville,  Barry,  Portland,  Luwell, 

Flat  River,  Stai.ton,  Edmore,  and  langston  State  Game  Areas  (Figure  22). 
Remaining  goal  acreage  for  these  areas  totals  38,400  acres  (Table  6). 

Ine  State's  management  plans  for  each  area,  the  availability  of  goal 
acres  at  particular  etreas,  and  the  per-acre  cost  will  determine  which 
ai'cas  will  receive  priority  for  acquisition. 

Approximately  8,100  acres  of  public  hunting  habitat  could  be  acquired 
at  new  areas  within  the  West  Central  Belt  Subarea,  Because  of  the 


FIGURE  22.  WEST  CENTRAL  BELT  SUBAREA  PLANNING 
PROPOSALS  TO  MEET  1980  DEMANDS 
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Subai’ea's  wealth  of  good  reservoir  sites  and  the  need  for  such  sites  in 
the  near  future,  primarily  from  adjacent  subareas,  it  is  quite  possible 
that  new  game  areas  could  be  acquired  in  conjunction  with  Corps  of  hngi- 
ueers  reservoirs. 

Scarce  waterfowl  habitat  purchases  or  developments  are  expected  to  approach 
370  additional  acres  by  1960.  Selection  of  a potential  area  is  governed 
by  its  relation  to  existing  waterfowl  habitat  and  its  availability  for 
purchase.  Small  water  control  structures,  constructed  specifically  for 
the  benefit  of  wildlife  and  waterfowl,  are  scheduled  for  developmenn  at 
the  Langston,  Flat  River,  Barry,  eind  Stanton  areas  in  the  Subarea  ('fable 
11  and  Figure  22). 

Secondary'  waterfowl  habitat  and  the  huntir;g  it  sustains  will  be  proviaed 
by  faiTi  ponds  and  small  flshir.g  impoundments.  A total  of  36O  acres  of 
habitat  having  secondary  potential  for  waterfowl  are  projected  for  devel- 
opment prior  to  I98O.  Additional  acreage  would  be  provided  Dy  the  cc::- 
sti-uction  of  proposed  reservoirs. 

State  Par’k  or  Recreation  Area  lar.ds  are  estimated  to  increase  by  3,4-OC 
acres  in  tne  .Vest  Central  Belt  Subarea  by  I96O.  The  Ionia  Recreatio-. 

Area  (Figure  22)  is  expected  to  provide  approximately  3,3^0  acres  of 
huntable  land,  or  60  percent  of  this  projected  figure. 

Farm  pond  constiuction  during  the  interim  19d0-19c30  is  e>q>ected  to  approxi- 
mate 32c  acres.  This  acreage  could  satisfy  about  22,000  aig,ler-days  use, 
and  reduce  fishing  intensity  o::  public  waters.  Small  fishing  impoundments 
are  expected  to  add  a:,  additional  1+0  acres  of  water  which  could  support 
approximatel5"  1400  angler-days  use. 

'The  Ionia  Recreation  Area  has  been  dedicated  and  is  expected  to  contain 
two  lakes,  Sites  23Q  and  239  (Figure  22).  A general  recreation  lake  of 
approximately  220  acres  could  be  provided  at  Site  239j  a.i‘-d  a colawatcr 
lake  of  50  acres  could  be  managed  for  trout  at  Site  23^3.  Tne  department 
of  Conservation's  Fishery  Division  is  consideritig  a fishing  lake  at  Site 
25.  This  lake,  on  Duck  Creek,  would  be  managed  as  a warm.water  fisherj-, 
but  it  might  have  additional  potential  hy  supplyii.g  a sustained  fail  flow 
for  anadromous  fish  runs.  The  Wenadoga  Creek  site  has  been  identified  as 
worthy  of  study  as  to  possible  inclusion  in  the  State  Lakes  Program,  knile 
outside  of  the  Basin's  hydrographic  boundary,  it  lies  within  the  Basin 
study  area. 

Sites  1+2  on  Praile  Creek  end  1+7A  on  Fish  Creek  have  excellent  possibilities 
for  high  quality  fisheries  of  considerable  magnitude.  Hunting  potential, 
particularly  for  upleind  game  species,  is  also  above  average  at  these  sites. 
The  rvtuir  Site,  ikunber  1+6,  has  exti'emely  high  potential  for  waterfowl  uevel- 
opment.  This  site  has  been  placed  toward  the  lower  end  of  this  select 


reservoir  list.  However,  it  Cv-old  be  elevated  considerably  if  reservoir 
operatior.s  were  I'e^ulated  to  opuiaize  its  waterfowl  potential.  The  Miir 
Site  would  provide  a lot^ical  refuge  and  adjacent  hunting  aa'ea  for  water- 
lowl  travelii^T  from  the  Shiawassee  Flats  National  Wildlife  Refuge  area 
on  down  the  Mississippi  Flyway. 

Tile  Grand,  Flat,  Thornapple,  and  Coldvater  Rivers  are  expected  to  have 
a ...ajor  impact  on  anadromous  fish  populations  in  future  years  (Figure  22). 
T!ie  magnitude  of  use  in  these  rivers  has  not  been  determined  at  this 
time,  bun  the  oppornunity  they  are  expected  to  provide  should  satisfy 
West  Central  Belt  Subarea  anglers. 

c . Lansir.g  Subarea 

(l)  Projected  plans.  The  acreage  and  preliir.ir.aiB'  use  esti- 
mates provided  by  projected  fish  and  wildlife  developments  in  the  Lansii.g 
Subai’ca  for  the  interim  1565-1930  are; 


Acres 

Net  Days  Use 

Addition  to  Existing  Game  Areas 

630 

650 

IMw  Game  Areas 

2i+00 

2500 

Scai’ce  (Waterfowl)  Habitat 

370 

23c 

State  Parks  or  Recreation  Ai’eas 

2100 

2200 

Sccondaiy  Waterfowl  Habitat 

lilO 

270 

TOTAL 

5850 

r'isnirg 

Acres 

Net  Da^'s  Use 

Farm  Ponds 

kOO 

23000 

S..*all  Fishing  Impoundments 

k2 

1500 

i’OTAL 

29500 

(2)  Proposed  plans.  The  following  potential  sites  were 
selected  from  27  Corps  of  Engineers  reservoirs,  20  Coil  Conservation 
Service  impoundments,  and  several  Michigar.  Department  of  Conservation 
sites  which  had  been  located  within  the  Lansing  Suooi'ea.  These  11  sites 
ai'e  recommendo'd  for  further  consideration  and  are  listed  in  their  order 
of  recommended  priority  because  of  their  potential  for  satisfying  future 
hunting  and  sport  fishing  demeinds. 
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Site  Name  Sc  (No.) 

Stream 

Dam  Site 

Summer 

Acres 

Pool 

Elev 

Net  Days  Use 
(Preliminary  Lstima- 

. Hur.tir^  Fishirg: 

Portland  (51) 

Looking 

Glass 

'T6K5, 

Sec.  3^ 

1200 

749 

3700 

31400 

Dual.  Creek  (59) 

Ho  a:'. 

T3R2, 

Sec.  17 

27IU 

90c 

5300 

46c  00 

Sleepy  Jlollow 

(lie) 

Little 

Maple 

T7iU, 

Sec.  34 

550 

79c 

2200 

14300 

Hayworth  Creek 

(67) 

Ilai^-worth 

t8r3. 

Sec.  16 

250 

690 

4200 

IdOOO 

Rlsie  (49) 

Maple 

T3R1, 

Sec.  11 

500 

705 

1460 

1390c 

Columbia  Creek 

(144) 

Columbia 

T2R3, 

Sec . 

200 

885 

bpO 

lOoOO 

Okemos  (57) 

Red 

Cedar 

T4r1, 

See.  27 

970 

86c 

2300 

21000 

No  liame  (idO ) 

No  Name 

T3H5, 

Sec.  2 

750 

880 

2200 

20700 

Laccy  Creek  (179) 

Lacey 

T2R6, 

Sec.  24 

1050 

895 

3000 

25200 

Hobart  Creek 
(142) 

Hobart 

T1R3, 

Sec.  10 

120 

895 

330 

bOOO 

Bad  Creek  (lb2) 

Bad 

T7R3, 

Sec.  34 

425 

740 

1240 

13300 

(j)  Discussion.  Net  fishing  demands  are  expected  to  amount 
to  1)^2,500  ar^ler-days  use  by  I98O,  306,500  by  2000,  and  ^38,200  by 
2020,  over  that  which  can  be  met  by  opportunity  existing  in  the  Lansing 
Subai’ca  in  i960  (Table  9)-  IJet  huntiiig  demand,  when  compared  to  i960 
oppoi cunity,  will  be  deficient  by  145,000  hunter-days  use  in  2000  and 
327,900  days  use  by  2020  (Table  10). 

The  Maple  River,  Dansville,  and  Rose  Laxe  public  hunting  areas  now  exist 
in  the  Lansing  Subai’ea  (Figure  23)  • We  estimate  that  approxim.ately  63C 
acres  of  additional  land  will  be  acquired  for  these  ai-eas  prior  to  I98G. 
Tne  goal  acreage  now  needed  to  fully  "block-ouf'  Subarea  public  hunting 
sites  is  8,700  acres  (Table  6).  The  liichigan  Department  of  Conservation 
will  judge  where  additional  acres  would  be  of  greatest  value  to  Lansir.g 
Sub  area  hunte  r s . 

If  traditional  acquisition  patterns  are  adhered  to,  approximately  2,400 
acres  of  game  area  lands  will  be  purchased  at  new  sites  in  the  Lansir.g 
Subarea  prior  to  I98O.  Game  eireas  could  be  developed  near  a niuuber  of 
the  proposed  reservoir  sites  located  on  Figure  23- 

Frojected  purchases  of  scarce  waterfowl  habitat  are  expected  to  total 
370  acres  in  the  Lansing  Subarea.  If  purchase  areas  are  not  available, 
water  control  structures  can  be  developed  to  provide  needed  wetland 
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FIGURE  23.  LANSING  SUBAREA  PLANNING  PROPOSALS  TO 
MEET  I960  DEMANDS 


RESERVOIR 

ANADROMOUS  FiSH  RtVER 
NEW  STATE  PARK  AREA 


KEY 

ADDITION  TO  EX  STiNG  STAT*.  HUNTING  AREA 

potential  new  state  game  area 
city 


EXISTING  STATE  GAME  AREA 


habitat.  This  type  of  small  impoundment  might  be  constructed  in  the 
Clinton  County  portion  of  the  Maple  River  State  Game  Area  or  at  other 
Subeirea  sites  having  suitable  habitat  and  topography.  Water  control 
structures  are  scheduled  for  construction  in  the  Gratiot  County  portion 
of  the  Maple  River  area  (Table  11  and  Figure  2k).  There  is  also  the 
possibility  of  developing  the  f4iir  Site  on  the  Lever  Maple  River  pri- 
meirily  for  waterfowl  (Figure  22). 

SecondeuiT-  waterfowl  habitat  will  be  developed  at  farm  ponds  and  small 
fishing  impoundments.  Although  these  waters  usually  do  not  attract 
lELTge  flights  of  waterfowl,  they  are  expected  to  provide  approximately 
300  annual  waterfowl  hunter-days  use  by  I98O. 

Sleepy  Hollow  State  Park  (Figure  23)  is  planned  to  contain  nearly  2,100 
acres  of  land,  in  addition  to  a 550-Q'Cre  reservoir  (Site  llO).  We  assume 
that  fall  hunting  will  be  permitted  on  these  lands,  at  least  until  the 
year  I98O.  If  this  assumption  is  correct,  Sleepy  Hollow  State  Park 
will  provide  an  estimated  2,200  hunter-days  use  per  year. 

There  were  five  Corps  of  Engineers  reservoir  sites  of  27  potential  sites 
and  six  Soil  Conservation  Impoundments  of  20  potential  sites  in  the  Lansing 
Subarea  that  appeared  to  be  especially  well  suited  for  satisfying  future 
hunter  and  ar^er  demands.  We  believe  that  several  of  these  sites  would 
also  be  valuable  for  other  agency  uses. 

There  is  interest  in  providing  flood  control  and  low-flow  augmentation 
relief  for  the  cities  of  Lansing  and  East  Lansing.  The  flow  augmentation 
method  of  reducing  pollution  problems  during  periods  of  low  stream  flews 
is  at  best  a temporary  remedial  measure.  Pollution  should  be  abated  at 
its  source.  Sites  57  arid  59  appear  to  offer  the  greatest  potential  for 
fish  and  wildlife  upstream  from  Lansing.  Site  57,  at  Okemos  on  the  ned 
Cedar  River,  and  Site  59>  on  Doan  Creek,  lie  in  the  Red  Ceda:'  drainage 
area,  which  is  located  south  and  east  of  Lansing  (Figure  23) • Lorb 
(^3/13^-1^0)/  ia  his  analysis  of  five  Red  Cedar  drainage  sites,  stated 
that  the  Okemos  Site  "is  probably  the  best  site  of  the  5 for  recreational 
purposes"  and  the  Doan  Creek  Site  "is  probably  the  most  realistic  in 
view  of  land  acquisition  problems".  In  summarisiiig  his  appraisal  of  the 
five  sites.  Sycamore  Creek  (55),  Creek  ^56),  Okemos  (57) > Williamston 
(58),  and  Doan  (59);  he  stated: 

"It  is  poor  land  management  to  use  the  potential  reservoir 
land  to  postpone  more  complete  sewage  treatment  in  Lansing. 

The  sites  selected  id  possible  reservoirs  by  the  Water  Resource 
Commission  would  piobaLly  serve  a better  socieJ.  purpose  if  they 
were  to  be  developed  primarily  for  recreation.  Such  a plan  might 
call  for  developing  k of  the  proposed  sites  - dropping  the  Williams- 
ton site  because  of  site  cost  and  low  quality  basin.  The  Okemos 
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FIGURE  24.  NORTHEAST  FRINGE  SUBAREA  PLANNING 
PROPOSALS  TO  MEET  1980  DEMANDS 


PROPOSED  RESERVOIR 
EXISTING  STATE  GAME  AREA 
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{ ' POTENTIAL  NEW  STATE  GAME  AREA 

A PROPOSED  wildlife  FLOODING  AREA 


city 


site  would  be  developed  for  a high  use  recreatloi  al  area,  the 
Sycamore  and  Doan  Creek  sites  developed  for  less  intensive 
recreational  use  (hunting,  fishing,  limited  camping)  and  the 
Mud  Creek  Basin  held  for  emergency  low-flow  augmentation. 

These  basins  could  augment  the  flow  of  the  Grand  in  case  of 
emergencies  or  accidental  contamination  and  could  serve  flood 
control  puiposes  in  a limited  extent." 

Tiie  maximum  deptn  at  the  dam  of  Site  57  (Okemcs)  would  be  29  feet,  wi lh 
the  normal  summer  (conservation)  pool  depth  at  the  dam  approximately  I5 
feet.  Water  depths  at  the  Site  59  dam  would  be  30  feet  with  a non- 
fluctuating pool.  The  estimated  summer  pool  acreages  would  be  76O  acres 
at  Site  57  2,600  acres  at  Site  59*  Preliminarj^  estimated  fishery 

benefits  could  reach  21,000  annual  ar.gler-dai'3  use  at  Site  57  and  47,000 
days  use  at  Site  59^  if  tbe  reserv’oir  and  tailwater  fisheries  were 
developed  to  full  potential  at  each  site.  Waterfowl  and  upland  game 
preliminary  benefits,  using  game  area  and  park  lands,  would  approxi- 
mate 2,300  days  use  at  Site  57  ai'^d  5^300  days  use  at  Site  55,  if  each 
site  were  fully  developed. 

Site  51^  located  east  of  Portland  on  the  Looking  Glass  River,  also  would 
provide  necessary  opportunity  to  hunters  and  fishermen  using  Lansing 
Subarea  resources  (Figure  23).  The  Portland  Resex'voir  would  have  a 
summer  pool  depth  of  3^  feet  at  the  dam,  with  40  percent  of  the  pool 
having  depths  averaging  about  30  feet.  Surface  acreage  at  this  site 
would  be  approximately  1,200  acres.  With  full  development  of  the  site's 
fish  and  wildlife  potential,  preliminary  utilization  estimates  would 
be  31^000  einnual  argler-days  and  3>700  annual  hunter-days. 

Subarea  farm  pond  construction  is  expected  to  total  400  acres  prior 
to  1980  if  present  construction  rates  are  maintained.  We  estimate  that 
this  acreage  could  provide  28,000  annual  days  use  for  fishermen. 

There  are  several  fishing  and  park  lake  developments  proposed  in  the 
Lansing  Subarea  for  the  interim  I965  to  I98O.  The  Sleepy  Hollow  Scate 
Park  has  been  dedicated,  and  plans  call  for  a 550-acre  lc_ke  (Site  110) 
formed  by  a 27-foot  dam  on  the  Little  Maple  River  (Figure  23).  The 
Conservation  Department's  Fishery  Division  has  proposed  a 120-acre  lake, 
isapounded  by  a 25-foot  dam  on  Hobart  Creek  (Site  142).  These  two  devel- 
opments could  annually  provide  about  2^,000  angler-days  use. 

The  remaining  six  sites  noted  as  "optional"  choices  are  located  on  Figure 
24  and,  in  our  opinion,  are  also  worthy  of  consideration  for  fishing 
and  park  lake  or  multiple -purpose  development.  Site  numbers  l44,  180,  179> 
67,  162,  and  49  have  been  analysed  at  those  elevations  where  fishery 
potentials  would  be  maximized  and  induced  damages  to  agriculture  would 
be  miriimized.  The  S.C.S.  structures  in  this  group  do  not  presently  have 
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a I'avorable  buuci'it-cost  ratl'_  basua  on  tradlbional  purposes,  but  would 
provide  sites  for  State  siriglu  purpose  fish  and  wilolife  developments. 

The  anadromous  fish  development  program  will  have  an  effect  on  satisfying 
near-future  (1SK30)  a::glcr  tieeds  in  the  Lansing  Subarea,  but  no  what 
degree  is  yet  undctemined.  The  Grand  and  Looking  Glass  Rivers  are 
expected  to  bo  utilised  by  anadromous  fish  populations  in  this  Subarea 
prioi’  to  19'JO  (Figure  23). 

d.  R'ortheast  Fringe  Subarea  plan 

(l)  rrcjected  plan.  The  projected  fish  and  wildlife  develop- 
ments i;-.  the  rtheast  Fririge  Subarea,  for  the  interim  1S63-19QO , are 
listed  below,  fne  acreage  and  preliminai'y  use  estimates  that  could  be 
pi  o\  1 de  d b j he  se  ue  ve— -pme  n .rS  ai  e i 


iiur.t..  :g 

Acres 

Net  Days  Use 

Additions  to  r.xisti\,  dune  Areas 

66c 

680 

4lCi'  ^ 

2500 

2600 

3.x  C ^ X X • ^ J 1 T. nl  iv. 

260 

160 

state  lai'KG  a;iu  Rccrcatijr.  /\ruas 

1700 

1700 

wl  Hatitut 

180 

110 

TOTAL 

5250 

Tishir^ 

Acres 

Net  Jays  Use 

Fan;.  Ponds 

170 

11900 

Small  Fishirg  Impoundments 

14 

490 

TOTAL 

1239c 

(2)  Frop.seu  plans.  The  following  site  was  the  only  potential 
reservoir  in  the  3asin  portion  of  the  Northeast  Fri;ige  Subarea  that  appeared 
to  have  high  fish  and  wildlife  values,  potential  sites  in  Shiawassee 

and  Gratiot  Counties,  that  were  outside  of  the  Grand  River  Basin's  hydi'o- 
logic  bou..dai’y,  are  not  identified. 

Summer  Pool  Net  Days  Use 

(Preliminary  Fstimato) 

Site  Nar.e  d i,do.)  Stream  Dam  Site  Acres  Kiev.  Hunting  Fishing 

Bear  Creek  (10^)  Bear  Sec.  26  235  ?60  2600  87OO 

(3)  Discussion.  Although  the  Northeast  Fringe  Subarea  has 
esnimated  net  hunting  and  fishing  demands  that  are  not  as  great  as  other 
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subareas,  planning  should  be  carefully  considered  to  take  advantage  of 
the  available  terrain  and  habitat.  Net  fishing  demands  are  expected  to 
require  additional  fishing  habitat  over  that  available  in  i960  (Table  9) 
to  sustain  an  additional  21,000  angler-days  use  by  I98O,  52,700  by  2000, 
and  88,500  days  use  by  2020.  The  hunting  opportunity  available  in  this 
Subarea  in  i960  will  have  to  be  increased  to  sustain  an  additional  52,600 
hunter  days  in  2000  arid  118,300  days  use  by  2020  to  satisfy  net  hunter 
demands . 

The  projected  acquisition  for  existing  public  hunting  areas  is  660  acres. 
This  could  be  added  to  the  established  Rose  Lake,  Maple  River,  and/or 
Gratiot- Saginaw  areas  (Figure  24).  The  goal  acreage  for  these  three 
areas  is  15,200  acres.  Selection  of  where  purchases  should  be  made  will 
depend  on  the  State's  management  plans  for  each  area,  the  availability 
of  goal  acres  at  particulEir  areas,  and  the  per-acre  cost. 

If  Bear  Creek  (Site  I09)  should  be  constructed  as  a fishing  lake,  the 
2,500  acres  projected  to  be  acquired  for  new  game  areas  could  be  developed 
at  this  site  (Figure  24).  If  plans  should  call  for  Bear  Creek  to  be 
developed  as  a park  lake,  the  1,700  acres  projected  to  be  acquired  for 
parks  or  recreation  areas  could  be  provided  with  this  project.  The 
2,500  acres  allocated  to  new  game  areas  might  be  of  greater  value,  with 
less  operation  and  maintenar.ce  costs,  if  they  were  added  to  established 
areas  which  require  expansion. 

Projected  pui'chases  of  scsLrce  waterfowl  habitat  are  expected  to  total 
260  acres  in  the  I/crtheast  Fh'inge  Subarea.  Selection  of  a potential 
area  is  directed  by  its  relation  to  existing  waterfowl  habitat  and  its 
availability  for  purchase.  Scarce  waterfowl  habitat  may  also  be  provided 
by  water  control  structures  regulated  specifically  for  wetland  management. 
Such  structures  are  programmed  for  construction  in  the  northeastern 
portion  of  the  Maple  River  State  Game  Area  (Figure  24).  Waterfowl  habitat, 
on  a less  intensively  managed  scale,  will  be  provided  by  fishing  develop- 
ments (farm  ponds,  fishing  and  park  impoundments). 

Preliminary  hunting  use  estimates  on  the  projects  discussed  above  would 
approach  approximately  5^30'^  hunter  days,  if  all  sites  were  fully  developed. 

Farm  ponds  will  provide  a great  amount  of  angler  opportunity  if  present 
construction  rates  are  maintained  through  I96O.  We  estimate  that  nearly 
12,000  amual  angler-days  use  could  be  provided  by  170  acres  ot  this 
type  of  habitat  within  the  Northeast  Fringe  Subarea. 

One  fishing  or  park  lake  development  is  proposed  in  the  Northeast 
Fringe  Subeurea  for  tne  interim  I965  to  I98O.  An  impoundment  could  be 
formed  at  Site  iNumoer  IO9  (Figure  24)  by  placing  a 30-foot  dam  on 
B..ar  Creek  in  Section  26,  Township  7N,  Reuige  IE.  This  dam  would  provide 
a 235-acre  lake  if  the  water  surface  were  at  elevation  76O  feet.  Tlie 
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iiiipou..djaent  a.iid  tailwatcr  disaci'^-,  if  developed  fully,  v/ould  provide 
ua  csi.i::.afed  o,700  ar^lci’-aayo  use  auaually. 

e . Jackso!.  Jubarca  Plan 

(l)  Projected  plans,  rue  acreage  and  preliminary  use  estimates 
p’rovided  by  projcceed  fish  and  wildlife  developments  in  the  Jackson  Sub- 
area for  tnc  interim  l;>/65-lS^O  arc: 


iiuntir.^ 


Ac  res  Net  Days  Use 


Addition  to  Eaistii^  Game  Areas 
I.'ew  Game  Areas 
Scarce  (Waterfowl)  ilabitat 
State  Parks  or  creation  Areas 
Seco.idai’y  Waterfowl  Habitat 


S^50 

980 

3600 

3700 

200 

120 

2k00 

2500 

220 

IkO 

TOTAL 


ykko 


c isni-s 


Acres  i.At  Days  Use 


Parr.  Po.ads 

S;:.all  ri3nir.g  Imp^/uniments 
r’ishi.'.£;  ar.d  Park  Lakes 


100 

700c 

11 

380 

lie 

3900 

TOTiiij 


1120c 


(2)  Proposed  plans.  Tne  followi:,^  reservoir  sites  were 
3<-lected  from  nine  Corps  of  Engineers  ai.d  ten  Soil  Consei-vation  Service 
imn junuiiier.es  Iccaoed  in  thi..  Jackson  Subarea  as  having  the  greatest 
potential  for  fulfilli;.g  i-ucure  .hunting  and  fishir.g  demands: 

Summe r Pool  Set  Jays  Use 


Site  liai.ie  £;  (W- • ) 

Stream 

Dam  Site 

Acres 

Elev 

(preli.'T.inai'y 
. Huntirq] 

Estimate ) 
Fishing 

3a.;uGtc..o  Creek 

(52) 

Snitnviile  (73) 

“to  riG 

Tl-o, 

oOC  • 

20 

5900 

p50 

161CC 

72oOC 

Greuia 

Tl.i3, 

See . 

2 

2290 

j9C 

6700 

38800 

Liberty  (lO) 

Grand 

T4R1, 

Sec . 

27 

51c 

1C20 

1500 

16500 

Portage  niver (I7I ) 

Portage 

T1K2, 

Sec . 

21 

2200 

>20 

10800 

.;3oo 

Spri;.g  Brook  ,,1 

(60) 

Spring 

Tli;3, 

Sec. 

3 

2220 

930 

7800 

2S900 

(S)  Discussion.  By  IS/OO,  uiXulfillcd  demand  for  fishing  in 
tne  Jackson  Subarea  is  estimated  to  require  additional  habitat  to  sustain 
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l4o,600  angler-days  ac.^  (Table  9)*  Projections  of  these  demands  indicate 
that  a deficit  of  315,700  artier  days  will  exist  by  2000  and  497,200 
angler  days  by  2020.  Net  hunting  demand  is  estimated  to  have  a hunter- 
day  use  deficit  of  59,700  by  2000  and  126,400  by  2020,  over  that  being 
satisfied  in  i960. 

The  Waterloo  Recreation  Area  and  Sharor.vllle  State  Game  Area  presently 
provide  public  hunting  cpporturdty  for  Jackson  Subarea  users  (Figure  25). 
We  estimate  that  approximately  950  acres  will  be  added  to  these  areas 
prior  to  I98C.  The  goal  acreage  needed  to  fully  "block-cut"  the  Sharon- 
vlUe  Area  is  3,300  acres  (Table  6). 

Past  acquisition  patterns  indicate  that  approximately  3,600  acres  of 
public  hunting  lands  will  be  acquired  at  new  sites  in  the  Jackson 
Subarea  prior  to  I9S0.  Game  areas  of  this  magnitude  could  be  developed 
in  conjunction  with  various  State  or  Federal  reservoir  option  sites 
shown  on  Figure  25. 

Projected  purchases  of  scarce  waterfowl  habitat  may  total  about  200 
acres  in  the  Jackson  Subarea.  Small  water  control  structures,  built 
specifically  to  impound  waters  to  benefit  wildlife  and  waterfowl,  are 
scheduled  at  the  Waterloo  Recreation  Area  (Table  11  suid  Figure  25). 
Waterfowl  habitat  in  this  area  is  excellent  ai.d  sho'uld  be  managed  to 
its  full  potential.  Potential  reservoir  sites,  CE-7,  CE-8,  and  CE-63 
(34/1  and  7)  would  flood  a large  portion  of  the  Waterloo  Recreation 
Ai’ea,  causing  irreparable  losses  of  fish  and  wildlife  habitat,  unique 
ecological  areas,  outdoor  recreation  developments,  and  the  attei.dant 
enjoyment  of  these  resources.  However,  Site  171  on  the  Portage  River, 
has  been  identified  by  the  Michigan  Department  of  Conservation  as  having 
substantial  waterfowl  potential.  Site  60,  on  Spritg  Brook,  would  also 
have  high  waterfowl  potential. 

We  estimate,  using  past  trends,  that  approximately  2,400  acres  will  be 
added  to  park  and  recreation  areas  within  the  Jackson  Subarea.  Ai; 
expansion  of  the  Waterloo  Recreation  Area  could  easily  absorb  this 
acreage,  and  would  be  a good  conservation  investment  for  future  years. 

The  Sandstone  Creek  Site  (Site  No.  62)  was  selected  as  havitg  the  best 
potential  for  fish  a.id  wildlife  development.  Tnis  site  is  located  south 
of  Tompkins  Center  and  would  inundate  areas  within  4 miles  of  the  western 
edge  of  Jackson  (Figiu-e  25).  It  would  impound  about  5,500  surface  acres 
of  water  duritg  the  summer  aiid  would  have  an  average  depth  exceeding 
15  feet.  Preliminary  estimates  of  use  amount  to  72,600  annual  angler- 
days,  predicated  upon  proper  developmet.t  eind  management  of  the  reservoir 
and  tallwater  fisheries.  Waterfowl  and  upland  game  preliminary'  benefits 
could  total  about  l6,100  hunter- days  use  each  yeoi-  if  a State  game  area 
and  park  lands  were  developed. 
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FIGURE  25.  JACKSON  SUBAREA  PLANNING  PROPOSALS 
TO  MEET  I960  DEMANDS 
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Subarea  farm  ponds  are  expected  to  provide  100  acres  of  fish  and  wildlife 
habitat  if  present  construction  rates  are  maintained.  ITiis  acreage 
could  provide  7^000  annual  angler-days  use  ai.d  also  reduce  fishing  intensity 
on  public  fishing  waters. 
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COST  ESTIMATES  EOE  ITSH  AND  WILDLIFE  PLANS 


Preliminary  use  estimates  on  projected  Basin  fish  and  wildlife  develop- 
ments are  about  3^-^^OCKD  hunter  days  and  87,000  angler  days.  An  additional 
386,000  days  of  fishing  opportutiity  will  be  required  throughout  the  Basin 
to  meet  net  fishing  demands  projected  to  be  present  by  I98O.  Ihese 
angler  demands  could  be  satisfied  by  developing  various  proposed  reservoir 
sites.  A Gummaa-y  of  average  estisnated  costs  for  these  various  types  of 
fish  and  wildlife  developments  is  presented  in  the  followiiig  pages.  Costs 
will  raige  above  or  below  those  estimated,  depending  on  local  conditions, 
and  therefore,  can  not  be  used  as  firm  estimates  of  ariy  particular  project. 

Cost  consideration  in  this  study  is  liniited  to  direct  costs.  Indirect 
costs  such  as  those  which  are  incurred  by  State  or  National  research 
programs  and  the  many  general  but  associated  programs  of  resource  manage- 
n.ent  and  elements  of  iioitial  effort  on  a local.  State,  or  National  level 
are  not  included.  It  woulu  be  unrealistic  to  attempt  to  assay  fish  and 
wildlife  program  costs  beyond  tne  near-  future  on  an  cxistirg  dollar  value. 

22.  COSTS  OF  FimjHE  PROG:tAfiS 

a.  Fisheries.  Tne  total  fishery  development  program  by  I98O  will 
have  to  create  opportunities  tC’  sustain  approximately  500,000  ai’glcr- 
nays  use  which  were  not  present  in  I96O. 

Approxiimtely  07,000  aigler  days,  of  the  nearly  i>00,000  needed,  are  pro- 
jected to  be  met  under  the  I'arm-pond  program.  Little  or  no  costs  are 
nirectly  allocated  to  fish  ar.d  game  interests  as  a result  of  accommo- 
datiig  anglers  on  this  type  of  habitat,  except  for  the  cost  of  initial 
fish  stocking,  which  is  minimal.  Construction  of  fann  ponds  is  usually 
dependent  upon  the  individual  landowner  and  the  U.S.  Department  of 
Agriculture,  Stabilization  and  Conservation  Service. 

Farm  ponds  average  about  ^ acre  in  size  ii;  the  Grand  River  Basin;  and 
initial  costs  for  ^-3'Cre  ponds  would  require  approximately  60  percent  of 
those  costs  given  for  a one-acre  pond.  Using  estimates  developed  by 
Regier  (^d),  the  2,480  farm  ponds  expected  to  be  developed  within  the 
Basin  from  the  present  to  lSk30  would  initially  cost  nearly  $2.9  million 
dollars  to  build  and  $90,000  to  stock  with  bass  and  bluegills.  Ihe 
annuaG.  amortized  cost  would  be  $95/000  to  build  and  $2,900  to  stock; 
with  only  the  stockiiig  being  a federal  or  state  cost. 

The  Michigan  Department  of  Conservation  (29)  estimates  that  small  fish- 
irg  lakes  and  large  fishi;g  or  park  lakes  cost  about  $3,4-00  per  acre 
for  initial  land  and  development  costs  throughout  the  State.  Ihe  total 
annual  State  cost  of  this  projected  program  of  State  developed  lakes 
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would  be  about  $200,000  for  the  Grand  River  Basin.  Certain  of  these 
developments  coiild  be  cost- shared  under  the  Soil  Conservation  Service 
Small  Watershed  Program  (PL-566)  reducing  the  amount  of  State  funding 
required.  If  State  lake  development  plans  become  a reality,  the  program 
would  provide  TJ,000  angler-days  use  annually  at  present  per-acre  fish- 
ing pressures. 

New  public  water  access  sites  will  cost  about  $30,000  per  site  in 
southern  Michigan  (39)*  This  figure  includes  access  roads,  land,  drives 
and  parking,  a concrete  boat  launching  ramp,  a boat  dock,  grading,  land- 
scaping, fencing,  and  toilets.  Rehabilitation  of  older  access  sites 
costs  approximately  $8,700  per  site.  This  figure  includes  access  roads 
at  10^  of  costs  for  new  roads,  and  site  development  at  50^  of  the  cost 
of  a new  site.  Most  existing  Basin  sites  are  scheduled  to  be  improved, 
and  a large  number  of  new  Basin  sites  will  be  developed  before  I98O. 

Annual  costs  at  Corps  of  Engineers  reservoir  developments  range  between 
10  and  40  cents  per  angler-day  use,  depending  upon  the  level  of  develop- 
ment at  a particular  site.  Those  costs  allocated  to  fisheries  will  be 
equally  divided  between  the  Federal  construction  agency  and  the  State 
Conservation  Department.  Costs  are  based  on  annual  equivalents  of  initial 
costs  plus  operation  and  maintenance  costs. 

It  is  reasonable  to  assume  that  the  projected  net  demand  of  386,000  man- 
days  of  fishing  will  either  be  met  by  increasing  the  level  of  use  on 
the  habitat  projected  to  be  available  in  I98O,  or  that  proposed  reservoir 
sites  will  be  constructed  to  accommodate  demand.  If  the  latter  course  is 
deemed  advisable,  the  cost  of  that  opportunity  created  will  depend  on  the 
construction  agency  providing  the  impounded  water,  land  costs  in  the 
project  area,  relocation  costs,  the  topography  and  soils  of  the  reservoir 
site,  and  other  related  factors.  The  average  annual  costs  would,  however, 
be  similar  to  those  already  noted. 

The  anadromous  fisheries  program  is  expected  to  be  a vital  factor  in 
meeting  p’~ojected  unsatisfied  fishing  demands  by  I98O.  The  Michigan 
Department  of  Conservation  has  programmed  $12  million  in  the  next  ten 
years  for  Great  Lakes  and  anadromous  fishing  development  and  an  additional 
$15.9  million  for  stream  improvement  throughout  the  State  (29). 

'The  total  cost  of  supplying  Basin  fishing  demands  by  I98O  will  depend 
upon  the  methods  selected  by  the  Michigan  Department  of  Conservation  and 
the  Grand  River  Basin  Coordinating  Committee  as  being  most  suitable  for 
supplying  opportunity  to  present  and  future  fishermen.  An  estimate  of 
annual  amortized  costs  might  total  approximately  $480,000  for  the  Basin's 
fisheries  program  developed  by  I98O  if  it  were  to  meet  expected  demands. 
Portions  of  this  amount  would  be  cost-shared  with  resource-oriented  Federal 
agencies. 

It  would  be  unrealistic  to  attempt  to  estimate  fishery  program  costs 
beyond  I98O. 
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b.  Wildlife.  The  hunting  opportunity  projected  to  be  provided 
within  the  Basin  by  I960  should  create  opportunity  to  supply  an  addi- 
tional 3^,000  hunter  days.  Much  of  this  opportunity  will  be  created 
in  conjunction  with  water  development  projects^  with  additional  gains 
occurring  in  routine  acquisition  of  State  game,  recreation,  or  pai'k 
lands.  Conversely  in  the  interim  I96O  to  I9Q0,  approximately  37,000 
huiiter-days  use  will  be  lost  through  elimination  of  existing  hunting 
habitat  through  land  use  changes. 

Of  the  33,000  hunter  days  gained  by  1980>  nearly  24,000  will  be  supplied 
annually  on  State  owned  and  operated  public  hunting  developments  within 
the  Grand  Biver  Basin.  The  average  cost  of  leind  acquisition  at  new 
and  existing  Basin  game  areas  is  expected  to  be  about  $170  per  acre 
for  the  next  10-year  period,  including  costs  incidental  to  land  acqui- 
sition (40).  Development  costs  are  expected  to  average  approximately 
$20  per  acre,  bringing  the  total  cost  to  $190  per  acre.  Initial  amortized 
costs  for  the  22,720  acres  expected  to  be  acquired  and  developed  in  the 
Basin  at  new  and  established  public  hunting  areas  will  total  about 
$l40,000  annually.  'The  State's  costs  for  buying  and  managing  these  lands 
will  be  partially  offset  by  Pittman-Robertson  wildlife  restoration  funds 
and  by  share-croppirg  wildlife  food  plots  on  public  hunting  lands. 

Considering  hunter  use,  hunter  associated  uses,  and  non-hunting  season 
uses  (20),  this  land  is  very  valuable  to  southern  Michigan  recreationists. 
A recent  study  indicated  the  national  farm  real  estate  index  increased 
nearly  $15  per  acre  from  i960  to  I965  (45/9) • In  several  central  corn- 
belt  states  the  per  acre  cost  index  rose  over  8^.  For  example,  in 
Indiana  it  rose  12‘/i  in  a four-month  period  from  November  I965  to  March 
1966.  The  estimated  cost  per  acre  of  recreation  lands  associated  with 
water  is  4'1>460  in  the  Lake  states.  All  of  these  figures  point  out 
the  necessity  of  obtaining  needed  lands  now.  One  of  the  greatest  pro- 
blems is  failing  to  acquire  needed  lands  promptly  following  authorization. 

An  additional  1,400  acres  of  scarce  waterfowl  habitat  is  projected  for 
acquisition  in  the  Basin  by  1980  (4o).  This  land  will  cost  about  $90 
per  acre  including  incidental  acquisition  costs,  which  results  in  an 
amortized  initial  cost  of  about  $4,100  for  the  total  Basin  acreage. 

This  land  is  purchased  primarily  for  the  waterfowl,  not  the  hunter; 
but  it  still  is  expected  to  support  about  1,000  hunter-days  use  annually. 
The  900  waterfowl  hunter-days  use  attributed  to  1,500  acres  of  secondeiry 
waterfowl  habitat  will  involve  only  incidental  wildlife  costs.  These 
waters  (farm  ponds,  fishing  lakes,  and  peirk  lakes)  will  generally  be 
developed  for  purposes  other  than  waterfowl. 

Wc  estimate  that  nearly  12,600  acres  of  Basin  recreation  area  and  park 
lands  will  be  purchased  by  I98O.  These  lands  could  support  approximately 
13,000  annual  hunter  days.  Costs  of  these  lands  would  be  incidental  to 
wildlife  interests,  just  as  some  costs  of  outdoor  recreation  use  of  State 
game  areas  fall  upon  the  Game  Division. 
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The  cost  of  each  man-day  of  hunting  created  in  the  Basin  prior  to  1980 
on  State  operated  lands,  associated  with  Federally -owned  reservoirs,  will 
depend  upon  the  facilities  created  and  the  intensity  of  game  management. 


Various  options  are  available  if  those  wildlife  developments  proposed 
6uid  projected  in  Section  V are  not  realized  prior  to  I98O:  l)  Hunting 

pressure  could  be  increased  on  private  lands  projected  to  be  open  to 
hunting  by  l^dO,  if  wildlife  resources  could  stand  the  additional  hunting 
pressure.  This  option  would  satisfy  demand  at  no  cost  to  resource 
agencies.  2)  Veirious  proposed  sites  in  Basin  subareas  could  be  developed 
at  costs  comparable  to  those  previously  described.  3)  Additional  lands 
could  be  opened  to  public  hunting  under  the  Williamston  Plan  or  the 
U.S.  Department  of  Agriculture  Cropland  Adjustment  Program.  These 
programs  Eire  of  minimal  cost  to  the  State  Conservation  Department,  k) 
Liberalization  of  various  State  hunting  regulations  could  also  provide 
additional  mem-days  of  opportunity  at  little  or  no  cost  to  the  managiig 
agency. 

The  total  cost  of  supplying  Basin  hunting  demands  by  I98O  will  depend 
upon  the  methods  chosen  by  the  Michigan  Department  of  Conservation  as 
being  best  suited  for  supplying  opportunity  to  present  and  future  hunters. 
An  estimate  of  annual  amortized  costs  might  total  a minimum  of  approxi- 
mately $l4U,000  for  the  Basin's  wildlife  program  developed  by  I98O  if 
it  were  to  meet  expected  demands.  Portions  of  this  amount  would  be 
cost-shared  with  resource-oriented  Federal  agencies. 

23.  FINATJCIHG  FUTURi;  PR0GKAJ»1S 

Tourism,  the  third  largest  industry  in  Michigan  {^6/h-h) , is  an  important 
segment  of  the  State's  economy.  With  the  recent  growth  of  leisure-time 
activities,  fish  emd  wildlife  and  other  forms  of  outdoor  recreation 
will  continue  to  contribute  additional  monies  to  the  economj^  if  suffi- 
cient quality  opportunity  is  provided. 

The  Department  of  Conservation's  ten-year  program  is  ambitious,  but  well 
conceived  and  justifiable.  In  their  plan  (29/29),  they  state: 

"Decisions  as  to  pleuis  will  arise,  to  a large  extent,  through 
determinations  for  meeting  the  deficiency  in  financing.  Responsi- 
bility for  these  decisions  rests  with  the  people,  the  Executive 
Office,  and  the  Legislature.  Ihe  decisions  must  be  shaped  in  the 
full  light  of  over-all  State  budgets,  resources,  and  fiscal  policy. 

In  making  these  decisions,  recreation  and  wise  use  of  resources 
must  be  accorded  their  appropriate  places  on  a level  commensurate 
with  the  major  responsibilities  of  the  State." 

The  worth  of  recreation  to  Michigan's  future  has  been  well  established 
in  their  report.  They  have  elLso  clearly  defined  the  funding  deficiencies 
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which  exist  between  their  projected  total  program  and  anticipated  financ- 
ing at  present  appropriation  levels.  At  present  appropriation  levels, 
only  26-;i  of  the  projected  ten-year  fisheries  program  and  32^  of  the 
wildlife  program  could  be  funded  (29/29). 

Present  fish  and  wildlife  financing  methods  are  generally  an  obligation 
of  the  user.  This  is  a logical  method,  which  places  the  burden  of  fund- 
ing developments  on  those  who  would  enjoy  them. 

The  major  means  for  raising  fish  and  wildlife  revenues  is  through  license 
sales.  In  fiscal  year  I964,  the  State  received  nearly  $7.5  million  in 
this  manner  (47/15).  Federal  grants  used  for  fish  and  wildlife  projects 
totaled  4)1.4  million  in  this  same  period.  Miscellaneous  revenue  added 
an  additional  $0.7  rrdllion,  bringing  the  total  game  and  fish  receipts 
for  F.Y.  1964  to  $9.6  million.  The  Anadromous  Fish  Act  of  I965  is  expected 
00  contribute  $7.0  million  toward  the  State's  ten-year  plan.  The  Land 
and  Water  Conservation  Act  of  I965  has  provided  enabling  funds  in  the 
amount  of  $l6.0  million  to  Michigan's  ten-year  plan.  Of  this  total, 

$2.5  million  has  been  allocated  to  fish  and  game  (29/29).  Other  Federal 
monies  will  be  used  to  enhance  fish  and  wildlife  resources,  but  will 
not  be  directed  specifically  to  that  purpose. 

The  Michigan  Department  of  Conservation  has  suggested  means  of  increasing 
revenues  in  areas  which  presently  charge  nominal  fees  (29/29).  They 
propose  increases  for  hunting  and  fishing  license  fees,  although  they 
state  that  hunters  and  fishermen  have  paid  more  than  their  share  of  the 
total  conservation  program.  They  suggest  raising  fishing  licenses  $2, 
deer  licenses  $2.50,  and  small  game  licenses  $1.  For  example,  a resident 
license  to  hunt  deer  would  be  $7.50,  and  this  would  appear  to  be  a very 
reasonable  fee.  Of  this  $2.50  increase,  approximately  $1  might  be  used 
for  land  acquisition  and  development  and  the  remaining  $1.50  for  operation 
and  maintenance  expenses  on  established  developments. 

The  Department  also  points  out  that  3/’  cf  the  gasoline  sold  is  actually 
used  in  boats,  yet  only  of  the  gasoline  tax  revenues  arc  allotted  to 
boating  (29/29) . By  raising  the  gas  tax  revenues  allotted  to  boating 
from  ^ to  3/J)  Ihe  problem  of  financing  needed  public  water  access  facil- 
ities could  be  remedied. 

Usirg  present  revenue  methods  and  the  Conservation  Department's  proposed 
appropriation  methods,  the  ten-year  fisheries  program  would  be  deficient 
by  66;$  and  the  wildlife  program  would  be  36;«  insolvent  in  meeting  projected 
costs.  The  Department  states  (29/29):  "Ways  of  meeting  the  remaining 

deficiency  and  the  consideration  of  alternatives  to  the 

increases  here  suggested  are  appropriate  matters  for  public  discussion, 
debate,  and  decision." 


There  are  several  additional  means  of  Increasing  revenues  or  decreasing 
costs  for  providing  fish  and  wildlife  opportunity.  Fishing  license 
requirements  could  be  broadened  to  include  all  adults  who  take  peu:t  in 
the  sport.  The  Department's  Director  in  i960  suggested  that  any  adult 
fishing  in  the  Great  Takes  or  connecting  waters  shouM  buy  a fishing 
license,  as  should  wives  of  licensed  anglers  (46/1+5).  While  firm  esti- 
mates of  the  number  of  individuals  fishing  in  the  Great  Lakes  are  not 
known,  this  requirement  shovild  provide  sizeable  increases  in  fish  and 
game  revenues.  It  was  estimated  that  I8  percent  of  interviewed  Basin 
anglers  from  1958-1962  were  women.  Assuming  this  figure  is  correct  and 
assuming  that  fishing  licenses  will  cost  $4,  Michigan  would  gain  approxi- 
mately $600,000  annually  by  requiring  fishing  licenses  for  women,  based 
on  i960  resident  license  sales.  The  revenue  gained  by  requiring  licenses 
on  the  Great  Lakes  or  connecting  waters  should  equal  this  figure,  since 
men  suid  women  and  residents  and  non-residents  would  be  affected.  It 
is  realized  that  license  exemptions  are  traditional  and  as  such  constitute 
a rather  inflexible  barrier  to  change — biological,  social,  and  financial 
benefits  notwithsteuiding.  The  Director  of  the  Michigan  Department  of 
Conservation  also  requested  in  i960  (46/45),  "that  the  State  do  away 
with  its  antiquated  bounty  system,  so  the  annual  $255^000  tied  up  in  this 
pointless  project  could  be  turned  to  useful  purposes".  There  is  still  a 
bounty  system  which  drains  fineuiclal  support  from  soundly  based  Depart- 
ment programs. 

As  multi-purpose  Federal  reservoir  projects  are  constructed  in  Michigan 
in  future  years,  fish  euid  game  facilities  may  be  provided  at  less  cost 
to  the  State.  Many  measures  have  been  established  to  allow  cost-sharing 
and  long-term  repayment  plans  for  the  State's  share  at  these  projects. 

In  addition  to  cost-sharing  features  of  the  Federal  Water  Development 
Program,  there  are  also  indirect  means  of  providing  fishing  and  hunting 
opportunities  with  little  or  no  cost  to  the  State  resource  agency.  These 
methods  have  been  discussed  in  the  previous  cost  sub-section. 

Should  these  additional  means  of  Increasing  revenues  or  decreasing 
costs  not  be  adequate  for  financing  future  fish  and  wildlife  develop- 
ments, there  is  always  the  possibility  of  a State  bonding  program.  This 
method  is  presently  being  considered  by  State  officials.  In  recent  years, 
other  states  have  provided  bonding  programs  to  support  outdoor  recreation 
£«:tivlties:  Pennsylvania  - $70  million;  New  York  - $100  million; 

California  - $150  million;  New  Jersey  - $60  million;  and  Ohio,  $55  million. 


SECTION  VII 


BASINWIDE  SUMMARY 


2k.  GENERAL 

The  Grand  River  Basin  Study  was  authorized  by  a resolution  of  the 
Committee  on  Public  Works  of  the  United  States  House  of  Representa- 
tives, adopted  Aubust  l6,  1950«  The  original  scope  of  the  Basin 
survey  was  redefined  as  a Type  II  Study  (Comprehensive  Detailed  Plans) 
in  November  1962.  The  basic  objective  in  the  formulation  of  a Type  II 
comprehensive  basin  plan  is  to  define  and  evaluate  those  projects 
whicli  will  be  req_uired  to  meet  future  demands,  so  as  to  permit  their 
necessary  construction  in  the  next  10  to  15  years. 

The  Grand  River  Basin  has  a drainage  area  of  about  ^,600  square 
miles,  which  ranks  it  as  the  second  largest  river  basin  in  Michigan. 

The  Basin  study  area  comprises  an  11-county  area  which  covers  approxi- 
mately 6,800  square  miles. 

The  i960  census  credited  the  Grand  River  Basin  study  area  with  slightly 
under  1.1  million  inhabitants.  About  half  of  these  people  resided  in 
the  Grand  Itapids,  Lansing,  and  Jackson  metropolitan  areas.  The  Basin's 
population  increase  is  exceeding  the  percentage  increase  of  the  State 
and  the  Nation.  Population  is  projected  to  total  I.5  million  by  198O, 

2.1  million  by  2000,  and  2.9  million  people  by  2020. 

25.  PRESEICT  STATUS  OF  FISH  AND  WILDLIFE  RESOURCES 

Basin  fishing  habitat  is  provided  by  4,600  miles  of  fishable  streams 
and  52,000  acres  of  ponded  water.  There  are  240  miles  of  trout  streams, 
located  primarily  in  the  western  Grand  Rapids  and  West  Central  Belt 
Subareas,  with  lesser  amounts  in  the  southeastern  Jackson  Subarea.  Small- 
mouth  bass  and  walleye  streams  are  located  in  all  Basin  subareas  and 
total  430  stream  miles.  The  remaining  3j900  fishable  stream  miles  are 
Inhabited  by  species  important,  but  less  desirable,  to  sport  fishermen. 
Approximately  230  miles  of  these  streams  are  subjected  to  pollution  from 
industrial,  municipal,  and  agricultural  sources  which  inhibits  or  period- 
ically eliminates  the  game  fish  population  and  promotes  a higher  ratio 
of  pollution- tolerant,  non-game  species.  Tlie  Basin's  ponded  water  is 
natural  lakes,  l6')I-  natural  la'ices  with  level  controls,  13f;i  impoundments, 
and  1^  excavated  lakes  or  farm  ponds.  These  waters  are  nearly  exclu- 
sively warmwater  fisheries,  consisting  primarily  of  panfish,  largemouth 
bass,  walleye,  perch,  and  related  species.  Each  county  making  up  the 
Lansing  and  Northeast  Fringe  Subareas,  contrasted  with  all  Michigan 
counties,  ranks  in  the  lower  I5  percent  in  regard  to  the  comparative 
acres  of  ponded  water  per  county. 
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Analysis  of  angler  travel  patterns  across  Basin  boundeuries  showed  that 
28^  of  all  Michigan  anglers  reside  in  the  Grand  River  Basin,  but  only 
21^  of  all  resident  and  non-resident  angler  use  in  Michigaui  occurred 
within  the  Basin.  Not  all  Basin  subareas  had  a net  loss  of  angler  use. 

The  Jackson  Subarea  had  substantially  greater  amounts  of  angler  use  than 
was  generated  by  Subarea  residents.  In  the  West  Central  Belt  Subarea 
egress  was  nearly  equal  to  ingress,  but  in  all  other  Basin  subareas, 
egress  was  approximately  twice  as  great  as  ingress.  Those  subareas 
that  had  the  greater  drawing  power  had  greater  amounts  of  fishing  oppor- 
tunity and/or  lower  population  densities. 

Approximately  l40,000  residents  of  the  Grand  River  Basin  bought  fish- 
ing licenses  in  I96O;  and  an  additional  64,000  Basin  residents  fished, 
but  were  not  required  to  buy  licenses.  However,  because  of  Basin  ingress- 
egress  travel  patterns,  only  about  147,000  anglers,  fishing  1,517,000 
days,  used  Basin  resources  in  i960. 

Approximately  13^  of  all  Basin  anglers  fished  for  trout;  the  State 
average  was  l4|^.  Of  the  total  trout  fishing  effort,  75  percent  has 
been  expended  on  Michigan  streams  during  the  past  ten  years.  During 
this  same  period,  85-9O  percent  of  warmwater  angling  efforts  were  devoted 
to  ponded  waters.  In  I96O,  Basin  streams  averaged  72  angler-days  use  per 
mile,  including  5^  days  use  per  mile  on  warmwater  streams  and  175  days 
use  per  mile  on  trout  streams.  Ponded  water  received  an  average  annual 
use  of  24  angler  days  per  acre.  Angler  success  throughout  the  State, 
measured  in  fish  per  hour,  averaged  2.2  in  the  Great  Lakes,  1.2  in 
inland  non- trout  waters,  and  O.7  in  trout  waters  for  the  period  1953 
through  1962. 

At  the  present  time,  commercial  fisheries  landings  in  the  Grand  River 
Basin  is  limited  to  the  fishing  ports  of  Holland  and  Grand  Haven  on 
Lake  Michigan.  In  1964,  some  27  fishermen  landed  219,000  pounds  of 
fish  valued  at  $40,500.  The  primary  species  landed  were  yellow  perch, 
chubs,  and  whitefish. 

Of  nearly  4.1  million  acres  of  potential  hunting  habitat  available  in 
the  Basin  study  area  in  I96O,  83^  was  designated  as  farm-game  habitat, 
l6)i  was  forest-game  habitat,  and  was  waterfowl  habitat.  These  lands 
annually  support  an  average  O.36  hunter-days  use  per  acre,  consisting  of 
0.30  days  use  per  acre  on  private  lauids  (96^  of  total  huntable  lands) 
and  1.33  days  use  per  acre  on  the  remaining  public  hunting  lands.  Water- 
fowl  habitat  received  an  annual  estimated  use  of  0.62  days  per  acre. 

Approximately  85^  of  Michigan's  population  lives  in  the  southern  one- 
third  of  the  State,  while  96^  of  the  public  lands  lie  in  the  northern 
two-thirds.  The  Michigan  Department  of  Conservation  had  acquired  87,000 
acres  of  public  hunting  lands  at  I7  Grand  River  Basin  sites  by  I965. 

These  areas  are  managed  by  improving  the  land  through  habitat  manipiilation. 


K-105 


which  is  a forci  of  extensive  wildlife  management.  Hunting  success 
was  nearly  50-^  greater  on  public  lands  than  private  lands;  however,  the 
harvest  was  'JOp  rabbits  and  squirrels  and  12p  pheasants  on  public  lands 
and  40';o  pheasants  on  private  lands.  State  hunting  areas  are  heavily 
utilized  by  noii-hunter  outdoor  recreationists,  while  U.S.  forest  lands 
and  State  pai'k  lands  in  the  Basin  provide  significant  public  hunting 
opportunity . 

'fhe  .Jilliamston  Plan  and  the  iederal  Ca-opland  Adjustment  Program  both 
furnish  public  hunti;:ig  opportunities  on  private  lands.  Duri;ig  the  1^66-67 
hunting  season,  over  200,000  acres  of  southern  Michigan  private  lands 
were  opened  to  the  hunter  under  these  programs.  Privately  owned  acreages, 
open  to  the  public  on  a user-fee  basis,  provided  additional  opportunities 
for  Basin  huntei's. 

In  the  southern  one-third  of  the  State,  rir.g-necked  pheasants  were  hunted 
by  o7,j  oi'  the  total  hunters,  cottontail  rabbits  --67>>  squirrels  --49p, 
ruffed  grouse  --24ji,  ducks  --l6,j,  woodcock  --12*p,  snowshoe  "rabbits"  --^p, 
geese  and  raccoon  --Op.  Despite  more  pheasant  than  cottontail 

rabbi;,  hunters,  greater  nuu.bers  of  hunter-days  use  were  exerted  against 
the  cottontail. 

Deer  i'eccived  the  greatest  huntei'-days  use  of  ariy  species  on  a Statewide 
basis.  Ihe  southern  J-lichigai  deer  herd  presently  is  increasing  at  a net 
rate  oi'  percent  ai.nuaily  and  is  expected  to  approach  80,000  to  b0,000 
hear  by  iyoO. 

nabbits  a;id  squirx’els  rank  first  a:.d  second,  respectively,  as  huntable 
small  game  ..'iaiumals  in  every  Basin  subarea.  Babbit  producuiou  throughout 
the  Iasi  . irectiy  associated  with  the  less  intensively  used  lowland 
agricultui-al  ax‘.  as.  In  .’•Lntcalm,  Jackson  and  Barry  Counties,  the  average 
annuoL  rabbit  hai-vcst  is  about  5 pen'  hunter.  Snowshoe  "rabbits"  are 
associated  with  mixed  conifers  and  hardwoods.  These  areas  occur  primarily 
i:.  portions  of  nt  and  ibntcalin  Counties.  Gray  squirrels  acre  common  in 
the  Basi.i's  larger  hardwood-forested  areas,  while  fox  squirrels  are 
abunuant  in  and  around  farm  woodlots  and  other  areas  comprising  a mixture 
of  timber  arid  open  lands. 

The  ririg-iiecked  pheasai.t  is  the  major  game  bird  in  nearly  all  Basin 
counties;  harvest  is  especially  high  in  portions  of  Ottawa,  Ingham,  Kent, 
ana  Shiawassee  Counties.  Shortages  of  winter  and  nesting  cover,  caused 
by  more  intensive  farming  practices,  are  having  a significant  effect  on 
pheasai.t  populations.  The  ruffed  grouse  is  the  second  most  abundant 
Basin  game  bird,  and  s'urpasses  the  pheasant  in  the  hunter's  bag  in  several 
counties.  The  range  of  huntable  populations  of  bobwhite  quail  is  limited 
to  southeastern  J-tichigan;  Eaton,  Jackson  and  Ingham  Counties  are  the 
orJ.y  Basin  counties  having  an  open  season. 
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MLgratory  game  birds  are  inportetnt  to  the  Basin  hunter.  Mallards,  black 
ducks,  and  blue-winged  teal  comprise  three-fourths  of  the  breeding  ducks 
in  southern  Michigan.  Major  Basin  concentration  sites  having  high 
value  for  waterfowl  production  occur  in  southern  and  western  Barry  County 
and  the  majority  of  Jackson  County.  The  Grand,  Flat,  Maple,  Looking  Glass, 
euid  the  Upper  Bad  an.l  Shiawassee  Rivers  all  heirbor  concentrations  of  water- 
fowl.  Ottawa,  Kent,  and  Jackson  Counties  have  the  highest  kill  figures, 
reflecting  fall  population  densities  and  hunting  opportunities.  Nearly 
10,000  woodcock  were  taken  annually  throughout  the  Basin  during  the  early 
1960's;  highest  populations  were  in  the  western  and  northeastern  Basin 
counties.  The  mourning  dove,  another  migratory  game  bird,  is  not  legal 
game  in  Michigein  although  birds  are  plentiful  throughout  the  Basin  and 
could  readily  support  a hunting  season.  Dove  populations  had  reached  an 
estimated  775>000  birds  by  i960,  which  is  more  than  double  the  estimated 
population  of  1953 • 

Analysis  of  hunter  travel  patterns  across  Basin  boundaries  indicated  that 
about  84  percent  of  the  hunting  demand  generated  by  Basin  residents  act- 
ually occurs  within  the  Basin.  The  West  Central  Belt  Subarea  was  the 
only  region  which  had  substantially  greater  amounts  of  hunter  use  than  was 
generated  by  Subarea  residents.  Small  game  hunter  ingress  into  the  Basin 
slightly  exceeded  egress  to  other  basins;  conversely,  Basin  districts 
contributed  about  40^  of  the  total  Michigan  deer  nunter  use,  but  supplied 
only  12^t  of  the  total  deer  hunting  pressure. 

Over  145,000  licensed  hunters  resided  within  the  Basin  in  i960,  and  an 
additional  30^000  Basin  residents  hunted,  but  did  not  buy  licenses.  How- 
ever, because  of  Basin  ingress-egress  travel  patterns  the  pressure  on 
Basin  resources  was  estimated  at  1,459^000  days  by  147,000  hunters. 

Relict  systems  of  unique  plants  and  animals  are  numerous  throughout  the 
Greuid  River  Basin.  A listing  of  unique  natural  areas,  interested  con- 
seirvation  organizations,  and  criteria  for  preserving  areas  are  treated 
in  this  report.  Resource  planners  must  consider  these  remaining  ecological 
areas  in  the  Basin  plan  if  this  study  is  to  be  truly  comprehensive. 

26.  FUTURE  DEMAiroS  FOR  FISH  AND  WILDLIFE  RESOURCES 


Projected  license  sales  are  considered  as  the  best  indicator  of  futia-e 
sport  fishing  and  hunting  demands.  Present  license  sales  (peirticipants) 
in  the  Grand  River  Basin  are  closely  related  to  the  population  density  and 
the  6w:res  of  fishing  and  hunting  opportunity  in  each  of  the  subareas. 
License  sale  projections,  therefore,  were  based  on  these  two  factors.  Pro- 
jected licensed  participants  were  adjusted  for  unlicensed  demand,  latent 
demand,  and  ingress-egrees  travel  patterns  which  also  considered  non- 
resident demand. 
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Projected  angler  and  hunter  annual  participation  in  the  Grand  River  Basin 
correlated  with  available  haiitat,  but  orJ.y  hunter  participation  was  also 
related  to  the  population  density  of  each  subarea.  Annual  projected  par- 
ticipation rates  multiplied  by  projected  participants  provided  insteintane- 
ous  demand  estimates  for  the  target  years  I98O,  2000,  and  2020. 

Future  gross  demand  for  sport  fishirig  is  estimated  to  increase  32^ 

1980,  8y  2000,  and  120^  by  2020,  over  the  I96O  actual  Basin  use.  Pro- 
jected gross  hunting  demand  is  projected  to  decrease  by  I980,  increase 
23'i  by  2000,  and  ultimately  increase  5656  when  compared  with  the  I96O 
actual  Basin  use. 

ir/ith  reservoir  construction  and  other  fishing  development  programs  which 
were  completed  prior  to  1965^  alor-g  with  those  planned  or  programmed  for 
the  period  1965-I98O,  it  is  estimated  that  the  1980  sport  fisheries  habitat 
will  be  capable  of  supporting  approximately  97^000  additional  angler-days 
use.  However,  this  newly  created  Basin  opportunity  will  be  insufficient 
to  meet  I98O  demanas  by  336,000  angler  days.  Net  demands  are  expected 
to  increase  to  1,130,4-00  arigler  days  by  2000  and  1,824,500  by  2020. 

If  all  of  the  plaiinea  or  programmed  near-future  hunting  developments 
are  realities  by  the  year  I98O,  opportunity  will  be  created  to  support 
an  additional  33,000  hunter-days  use.  However,  projected  changes  in 
land  use  and  availability  by  I98O  will  reduce  the  capabilities  of  the 
remaining  land  base  by  37,000  hunter-day  use,  leaving  the  Basin  hunter 
with  nearly  the  same  amount  of  opportunity  in  198O  as  was  present  in  i960. 
An  additional  67,000  hunter  days  will  be  lost  due  to  land  use  changes 
from  1980  to  2000,  plus  35,000  hunter  days  in  the  following  two  decades. 
Although  net  demands  for  additional  hunting  opportunities  are  not  pro- 
jected for  1980,  needs  will  scon  appear  in  the  interim  1930  to  2000. 

By  2000,  net  hunter  demands  are  expected  to  be  444,000  user  days,  then 
increase  to  1,007,800  hunter-days  by  2020. 

27.  FLANS  FOR  MEETING  RTTUt^E  ?IET  DEMAi,'DS  FOR  HUiniNG  AND  FISHING 


Hunting  and  fishing  opportuidty  throioghout  the  Basin  can  be  provided 
by  increasing  the  utilization  of  existing  resources  and  by  developing 
new  sources  of  opportunity.  Increased  utilization  of  existing  resources 
may  be  accomplished  by  improving  water  quality  (curbing  all  forms  of 
pollution);  by  preventirg  degradation  of  resources  through  unwarranted 
dredging,  filling,  and  other  land  development  practices;  by  providing 
or  acquiring  public  access  to  some  6,300  acres  of  quality  fishing  waters 
in  the  Basin;  by  opening  additional  hunting  lands  to  public  use  through 
purchase,  lease,  or  easement;  by  continued  progressive  maiiagement  pro- 
grams based  on  sound  biological  principles  supplied  by  research;  by 
providing  equitable  zoning  of  use  on  available  waters;  by  relaxing 
restrictive  hunting  regulations  such  as  Sunday  hunting  closures  and  the 
ban  on  hunting  mourning  doves;  ar,d  by  proper  water  resource  planning 
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to  avoid  possible  loss  of  fish  and  wildlife  resources  through  Ill-advised 
construction  programs. 


New  Basin  hvmtlng  and  fishing  opportunities  may  be  developed  or  created 
by  the  Introduction  of  promising  species,  such  as  striped  bass,  and 
several  species  of  salmon,  and  by  constructing  various  types  and  sizes 
of  Impoundments  and  developing  the  associated  project  lands  Lo  meet 
hunting  and  fishing  dememd. 

Plans  have  been  detailed  for  each  of  the  five  Basin  subareas.  Each 
subarea  plan  lists  acreage  and  expected  usage  of  projected  fish  and 
wildlife  developments  e;q)ected  prior  to  I98O.  ihe  magnitude  of  those 
remaining  needs  (net  demands)  for  each  subarea,  assuming  that  projected 
developments  are  realized,  can  be  met  by  various  proposed  planning 
options  detailed  In  the  subarea  pleuis.  Subarea  planning  maps  are  pro- 
vided to  locate  selected  sites.  Preliminary  use  estimates  on  projected 
Basin  fishery  developments  are  expected  to  provide  about  97>000  angler 
days,  with  a remainder  of  386,OCX)  days  of  fishing  opportunity  needed 
to  be  satisfied  through  construction  of  reservoir  sites  proposed  for 
development  In  the  total  Basin  plan;  or  throvigh  improving  the  capability 
of  existing  resoxarces  to  sustain  additional  demands.  The  total  cost  of 
this  combined  program  for  supplying  nearly  500,000  angler-days  use  by 
1980  will  depend  upon  management  and  construction  programs  selected  by 
the  Michigan  Depeirtment  of  Conservation.  If  Basin  fishing  demands  are 
to  be  satisfied  by  I98O,  it  Is  estimated  that  the  euuiual  amortized  costs 
could  total  $U80,000.  Portions  of  this  amount  could  and  most  certainly 
would  be  cost-shared  with  resource -oriented  Federal  agencies. 

The  hunting  opportunity  proposed  or  projected  at  developments  within  the 
Basin  by  I98O  should  satisfy  about  38;000  hunter-days  use.  Much  of  this 
opportunity  will  be  gained  In  routine  acquisition  of  State  game,  recreation, 
and  park  lands,  with  additional  gedns  possible  In  conjunction  with  water 
development  projects  proposed  in  this  report.  The  program  for  supplying 
neeir-future  Basin  hunting  opportunities  will  also  depend  upon  which  manage- 
ment and  construction  programs  might  be  selected.  An  estimate  of  annual 
amortized  costs  for  this  program  might  total  a minimum  of  approximately 
$1M4-,000,  with  portions  cost-shared  with  Federal  agencies. 

These  programs  will  be  partially  financed  by  existing  revenue  sources, 
which  Include  hunting  and  fishing  license  sales.  Federal  grants,  and 
miscellaneous  licenses,  fees,  and  resources  associated  elements  of  the 
tax  structure.  Ihe  I965  Anadromous  Fish  Act,  the  Land  and  Water  Con- 
servation Act,  and  the  Pittman-Robertson  and  Dingell-Johnson  Restoration 
Acts  will  provide  substantial  sums  for  funding  near-future  programs. 
Additional  revenue  could  be  provided  by  Increasing  hunting  and  fishing 
license  fees  (Michigan  ranks  W+th  in  the  cost  of  a fishing  license),  by 
receiving  a greater  share  of  the  existing  gasoline  tax,  by  requiring 
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Tishiii^  licensee  ol’  the  wives  of  resident  fishermen  and  of  those  who 
fish  in  the  Great  Lakes,  and  by  eliminating  the  bounty  system. 

As  multi-purpose  Federal  reservoir  projects  are  constructed  in  the  Basin, 
fish  and  wildlife  facilities  may  be  provided  at  less  cost  to  the  State. 
Several  methods  have  been  established  to  allow  cost-sharing  and  long- 
eemi  repayment  plans  for  the  State's  share  at  these  projects.  There 
ai'c  also  a number  of  methods  (5f  providing  additional  fishing  and  hunt- 
ing opportunities  with  little  or  no  cost  to  the  State.  These  methods 
have  been  discussed  in  the  report.  Should  these  additional  means  of 
increasing  revenues  or  decreasing  costs  not  be  adequate  for  financing 
future  fish  and  wildlife  developments,  a State  bonding  program  might  be 
feasible.  Bonding  would  provide  funds  now,  and  would  hedge  against 
expected  inflation. 
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SUIHJEMBUT  1, 


An  example  of  appropriate  calculation  procedures  for  converting  population 
projections  into  gross  and  net  fishin«  demands. 


Grand  Rapids  Subarea 


Given: 

i960  Subarea  Population  46l,^6 

1980  Projected  Subarea  Population  635/600 

2000  Projected  Subarea  Population  900,100 

2020  Projected  Subarea  Population  1,242,600 

i960  Subarea  Population  Per  Square  Mile  (X^)  323*9 

1980  Subarea  Popxilation  Per  Square  Mile  (X^^)  445*7 

2000  Subarea  Population  Per  Square  Mile  (X^^)  631*2 

2020  Subarea  Population  Per  Square  Mile  (X]_)  871*4 

19^  Subarea  Resident  Licensed  Anglers  58,104 

i960  Subarea  Resident  Licensed  Anglers  Per  Capita  ,126 

i960  Subarea  Estimated  Unlicensed  Female  Anglers  8,713 

i960  Percentage  Anglers  Frcm  Subarea  That  Use  The  Subarea  39 *7'/^ 

i960  Acres  of  Ponded  Water  and  Quality  Streams  in  Subarea  15,747 

i960  Acres  of  Ponded  Water/Capita  (X2)  .034 

i960  Subarea  Participation  Rate  12.03 

i960  Estimated  Acres  of  Ponded  Water  in  Subarea  id, $26 

1980  Acres  of  Ponded  Water/Capita  (X2)  .029 

(2000  and  2020  Acres  Ponded  Water/Capita  assumed  equal 

to  1980) 

2000  and  2020  Participation  Rates  Assumed  Equal  to  I98O  9*87 

The  Licensed  Resident  Sport  Fishermen  by  198O,  2000,  and  2020  were  deter- 


mined frcm  following  regression  foimuila  developed  for  study  area. 

Y “ (*139  - *00006  + .33318  X2)  (Adjustment  Factor) 

Actual  Sale  of  Fishing  Licenses  - Grand  Rapids  Subarea-19o0 
Adjustment  Factor  » Calculated  Sale  of  Flsliing  Llcenses-Grand  Rapids  Subarea 

i960,  using  regression  formula 

.126  

Adjiistment  Factor  ■ .139  - .OOO06  (323*9)  *33318  (.03^) 

• .12o  " 

.131  .90 

1980  _ _ .7 

77I39  - *0000o  (445*7)  -*•  *33318  (.0?9)_/  r-9oJ  - *117 
(635,000)  (*117)  - 74,305  Licensed  Resident  Anglers 
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2000 


/.139  - .00006  (631.2)  + .33318  (.029)_/  0'^J=  •I®''' 

(900,100)  (.107)  = 96,311  Licensed  Resident  Anglers 

2020 

/7i39  - .00006  (871.4)  + .33318  (.029)_7  Z796_7  = -092 
(1,242,600)  (.092)  = 114,319  Licensed  Resident  Anglers 

The  Unlicensed  Female  Sport  Fishermen  for  I98O,  2000,  and  2020: 
(All  Anglers  in  Michigan  except  Females  and  Males  mder  I7 
Mist  Have  Licenses) 


i960 

8713  = 15.0^ 

58104 

1980 

74,365  X .150  = 11,155  Unlicensed  Female  Anglers 

2000 

96,311  X .150  = l4,447  Unlicensed  Female  Anglers 

2020 

114,319  X .150  = 17,148  Unlicensed  Female  Anglers 
The  Unlicensed  Anglers  Under  17  years  of  Age  for  i960,  I98O,  2000,  and  2020: 

i960 

(58,104  + 8,713)  X .258  = 17,239  Unlicensed  Sub-adult  Anglers 

1980 

(74,365  + 11,155)  X .258  = 22,064  Unlicensed  Sub-adult  Anglers 

2000 

(96,311  + 14,447)  X .258  = 28,576  Unlicensed  Sub-adult  Anglers 

2020 

(114,319  + 17,148)  X .258  = 33,918  Unlicensed  Sub-adult  Anglers 

Latent  Demand  for  I980 , 2000 , and  2020 : 

(Latent  Demand  Factor  determined  at  2^'jo  of  total  popiilation) 

1980 

635.600  X .026  = 16,526  Potential  Anglers 

2000 

900,100  X .026  = 23,403  Potential  Anglers 

2020 

1.242.600  X .026  = 32,308  Potential  Anglers 
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The  Total  Nxmber  of  Sport  Fishermen  From  the  Subarea  in  i960,  I98O,  2000, 

and  2020: 

i960 

56,104  + 6,713  + 17^239  = 84,506  Actual  Anglers  Frcm  the  Subarea 

1980 

74,365  + 11,155  + 22,064  + 16,526  = 124,110  Potential  Anglers  Fran 
the  Subarea 


2000 


96,311  + 14,447  + 28,576  + 23,403  = 162,737  Potential  Anglers  Fran 
the  Subarea 

2020 

114,319  + 17,148  + 33,918  + 32,308  = 197,693  Potential  Anglers  Fran 
the  Subarea 

The  Total  Number  of  Sport  Fishennen  Using  tne  Subarea  in  i960,  I96O,  2000, 
and  2020: 

i960 


84,056  X .397  = 33,370  Actual  Anglers  Using  the  Subarea 


1980 


124,110  X .397  = 49,272  Potential  Anglers  Using  tne  Subarea 


2000 


162,737  X .397  = Potential  Anglers  Using  the  Subarea 


2020 


197,693  X .397  = 78,484  Potential  Anglers  Using  the  Subarea 


Gross  Demand  for  Sport  Fishing  in  I98O,  2000,  and  2020  (Participants  x 
Participation)  based  on  following  participation  regression  formula  developed 
for  study  area. 


Adjustment  Factor  = 19^  Participation  Rate  (actual) 

i960  calculated  participation  rate  using  regression  formula 

Participation  - /”l.73  + 23-93  X_7  / Adjustment  Factor_7 

i960 

Adjustment  Factor  ■ 12.03 “ 1^»Q3  = *92 

1.73  ♦ 23.93  (.472)  13.02 
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/~1*73  23.93  ( .37d)_7  = 9*87  Angler  Days  per  Year 

49,272  X 9.87  = ^80,315  Gross  Demand  Within  the  Su' 


Subarea 


\jk,60'J  X 9.87  = o37>671  Gross  Demand  Within  the  Subarea 


78,484  X 9.87  = 774,637  Gross  Demand  Within  the  Subarea 
Net  Demand  for  Sport  Fishing  in  I98O,  2000,  and  2020: 


Net  Demand  = I980  Gross  Demand  - i960  Actual  Use 
480,315  “ 401,374  = 84,941  Net  Demand  Within  the  Subarea 


Net  Der^nd  = 2000  Gross  Demand  - 1980  Gross  Demand  + 198O  Net  Demand 
‘^37>671  - 486,315  + 84,  941  = 236,297  Net  Demand  Within  the  Subarea 


Net  Demand  = 2020  Gross  Demand  - 2000  Gross  Demand  + 2000  Net  Danand 
774,637  - 037^671  + 236,297  = 373^297  Net  Demand  Within  the  Subarea 
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TABLE  1.  A SUMt-IARY  OF  FISHERY  USE  AND  i^ESOURCE  INFORMATION  - GKAiro  RIVER  BASIN 
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Basin  Total  667  3924  49.8  I3O.8  202.8  146.9 

Basin  I<iean  .05 


TABLE  2.  PERCENTAGE  SPECIES  COMPOSITION  - GRAND  RIVER  BASIN 
SPORT  FISHERY  CATCH,  1958-1962  ±/ 


GrandS/ 

Rapids 

WestS/ 

Central  . 

Belt  Lansing^/ 

Northeast^ 

Fringe 

Jackson^/  Basing 

Bluegill 

63.2 

&J.k 

79.6 

48.5 

63.9 

66.0 

Crappie 

16.3 

7.7 

4.2 

4.3 

2.5 

9.4 

Perch 

6.3 

11.1 

7.0 

1.2 

10.8 

8.9 

Sunfish 

3.1 

4.2 

5.8 

5.6 

12.2 

4.7 

Largemouth 

Bass 

0.9 

2.9 

0.4 

1.2 

3.5 

2.1 

Rock  Bass 

0.3 

1.6 

0.5 

22.8 

1.3 

2.0 
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3.6 

0.5 

1.0 

1.4 

T 

1.5 
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1.9 

1.1 

0.1 

1.9 

1.5 

1.3 

Rainbow  Trout 
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T 

0 

2.7 

1.2 

Pike 

0.6 

1.0 

1.0 

6.9 

0.2 

1.0 

Catfish 

1.8 

T 

0.1 

0.1 

T 

0.6 

Smallmouth 

Bass 

0.6 

0.5 

T 

2.1 

0.1 

0.5 

Brown  Trout 

O.U 

0.3 

T 

0 

0.6 

0.3 

Bullhead 

tV 

0.2 

T 

3.3 

T 

0.2 

Carp 

T 

T 

0.2 

0.4 

0.6 

0.1 

Walleye 

T 

0.1 

T 

0.2 

T 

0.1 

Other  5/ 

T 

0.1 

0.1 

0.1 

T 

0.1 

^ Michigan  Department  of  Conservation  Creel  Census,  1958-I962 
^ Indicates  percentage  of  that  species  caught  In  the  particular  subarea. 
V Indicates  percentage  of  that  species  caught  In  the  entire  Basin. 

4^  "T"  indicates  less  than  0.1  percent. 

^ Includes  bowfln,  chub,  gar,  sheephead,  amd  warmouth. 
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TABLE  3.  ESTIMATED  AVERAGE  AIINUAL  HARVEST  OF  MAJOR  GAME  SPECIES,  1959  to  I963  - GRAND  RIVER  BASIN 
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164.0  148.7  3883.5  4032.2  145.1  174.3  146.7 


03 

03 

03 

03 

o 

P 

P 

p 

P 

P 

p 

03 

03 

o 

S’ 

S’ 

g 

p 

p 

p 

CO 

p 

p 

G 

10 

03 

P 

03 

0) 

G • 

G 

•s 

"3 

a 


03  <U 


c 

0) 


§ 

'd  Jh 


'S-g 

03 

G G 

o 

O 

3 

C P 

Tj 

P P 

P C3 

•s 

•» 

P G 

03 

G 

P U 

G 

? P 

3 • 

03 

P 

cd  03 

03  G 

P 

P H 

03  P 

03 

P 

P 

a 03 

P 03 

03 

0 w 

> 

o 

03 

-P 

(d 


> 

o 

Vi 

U 


0)  Cd 
-P  W 
cd 


<D 

g- 

•a 


a 

03 

■P 

03 

03 

O 

o 

0) 


o > 
o 

Oh 

0) 

cd  03 


03 


03  • 
H W 

04  0) 


-P 

Cd 


P 

cd 


5 

o 


§ 

cn 


o 


Cd 

03 


c 

o 


'X3 

u 


C 

o 


« 


>> 

ij 


c 

0 

1 


03 

CQ 


O 

•P 

43 

O 

P 


P 

cd 

03 

U 

o 

03 

cc 


p 

cd 

0) 

o 

o 


0) 

S’ 


•g 


C3 

P 

Cd 


o 

o 


u 

c/5 


cu 


u 

03 

p 

cd 

:s 


03  Cd 
03  03 


o 

t30 

§> 

0) 


a 

P 

.Q 


(j 

> 

•H 


K-123 


Jh 
03 
03  P 


d cd 


cd  :? 
P 43 
C 03 
d 03 

Vh  Ch 

o 


Cd 

G 

g 


a 

o 

p 

p 


<s 


u 

03 

> 

•H 

Qd 


O 


03 

bO 

03 


o 

o 


p 

03 

> 


r-{ 

O 


>> 


T3 

03 

03 

G 


cd 

03 

V 

cd 


C 

o 


z 

P 

U 

i P 

• 

p p 

p 

P 

P 

S’ 

P 

P 

^4 

p 

2 

O 

G 

c 

t cd 

p, 

p P 

p 

P 

G 

P 

G 

0 

03 

c 

p 

03 

P 

0 

P 0 

a 

•rH 

0 

•H 

0 

X 

0 

0 

o 

4*1 

tH 

3 

a c 

C! 

p 

Ih 

0 

P 

p 

bO 

a 

03 

bO 

(U  bO 

C3 

a a 

Q 

p 

0 

• 

a 

P 

o 

p 

a 

g 

3 

G 

; 

H 

0 

G 

0 

"G 

P 

p 

p 

B 

1 ^ 

X 

03  a 

03 

0 

U 

0 

p 

0 

03 

0 

G 

M 

o 

O 

cti 

[ o 

(d 

cd  o 

3 

o 

X 

o 

Jh 

r* 

X 

G 

0 

c 

C 

6 

X 

> 

P 

> 

• P 

Td 

W o 

w 

C3 

r3 

X 

G 

5 

'3 

G 

> 

*10 

P 

Q 

CC 

o 

1 

1 

44 

(X 

p 

03 

O 

o 

m 

OJ 

03 

0 

0 

•H 

3 

X 

1 

a X 

> 

P 

c 

o 

c 

•s 

■»  P 

Td 

X 

3 

o 

G 

w 

p 

v£) 

c 

P 

a 

0 

C 

Eh 

X 

X P 

3 

o 

P 

o 

'G 

P 

a 

M 

i ^ 

o> 

o 

o 

c 

G 

0 

:s 

Eh 

t 3 

G 

G 

W 

X 

CQ 

•s 

ro 

s •» 

P CM 
P OJ 

■d 

S’ 

§ 

S-i 

0 

P 

• 

' p 

• 

G 

p 

p 

P 

P 

o 

P 

O 

P 

C 

► p 

•V  IT\ 

o 

G 

c 

0 

;g 

44 

c 

'G 

X 

o 

G 

o 

• P 

o 

• 

p 

03 

h 

a 

2 

G 

3 

•l 

O - 

o 

a 

o 

00 

03 

cd 

o 

G 

O 

c 

c 

! O 

o ^ 

c 

CJ 

p 

G 

G 

c 

X 

o 

G 

•H 

o 

OJ 

1 P 

p 

o 

cd 

"d 

O 

P 

03 

0 

G 

5 

P 

03 

c 

1 

r? . 

03 

0 

G 

P 

O 

U 

0 

44 

C 

G 

44 

• 

p 

44 

p 

P 

0 

> 

0 

p 

O 

M 

C3 

a 

o 

H 

C3 

H 

0 

H 

G 

c 

u 

> 

P 

Q 

c 

P 

£3 

Q 

G 

0 

G 

1 0 

cd  0 

G 

n 

o 

C 

•H 

3 

P 

o 

G 

P 

CQ 

C 

1 CQ 

X CQ 

X 

0 

-4 

P 

X 

G 

p 

X 

bD 

G 

O 


4*1 

03 

03 


CJ 


Cd 

G 


K-124 


1 


TABLE  6.  A SUi-lMARY  OF  STATE-OWNED  PUBLIC  ilUI'JTirJG  AREAS, 
WITHIN  THE  GRAND  RIVER  BASIN,  I965, 

LISTirC  PRESEirr  and  goal  acreages 


Location 

Name  of  Area 

Present  Acreage 

Goal  Acreagi 

Grand  Rapids  Subarea 

Ottawa  Co. 

Grand  Haven 

67'y 

3930 

Kent  Co. 

Cannonsburg 

1327 

3294 

Kent  Co. 

Rogue  River 

5180 

8176 

Subarea  Total 
West  Central  Belt  Subarea 

7182 

15400 

Montcalm  Co. 

Fiat  River 

8949 

15^^17 

Montcalm  Co. 

Stanton 

3305 

6853 

Montcalm  Co. 

langston 

2705 

5500 

Montcalm  Co. 

Edmore 

1661 

424c 

Ionia  Co. 

Portland 

1499 

5275 

Ionia  Co. 

Lowell 

1850 

4126 

Barry  Co. 

Barry 

14199 

26011 

Barry  Co. 

Middleville 

2890 

0030 

Subarea  Total 

37058 

75452 

I&nsing  Subarea 

Clinton  Co. 

Rose  Lake 

3204 

kj6C’ 

Clinton  Co. 

Maple  River 

4842 

ino4 

Ingham  Co. 

Deuisville 

4050 

4931 

Subarea  Total 
Northeast  Fringe  Subarea 

12096 

20795 

Gratiot  Co. 

Gratiot  - Saginaw 

12629 

20070 

Subarea  Total 

12629 

20070 

Jackson  Subarea 

Jackson  Co. 

Sharonville 

2251 

5583. 

Jackson  Co. 

Waterloo 

15612 

15612^ 

Subarea  Total 

17863 

21195 

Basin  Total 

86828 

152912 

^ A goal  acreage  was  not  available  for  the  Waterloo  Recreation  Area. 
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TABLE  7.  A SUMMARY  OF  WILLIAMSTON  PLAN  lANDS 
WITHIN  THE  GRAND  RIVER  BASIN,  I965 


Location 

Name 

Acreage 

Grand  Rapids  Subarea 

Ottawa  Co. 

Farmers'  Game  Club 

2500 

Kent  Co. 

Nelson  - Spencer 

U56I 

Kent  Co. 

North  Courtland 

3214 

Subarea  Total 

17275 

West  Central  Belt  Subarea 

Ionia  Co. 

Ribhart 

1800 

Ionia  Co. 

I^ons 

2305 

Subarea  Total 

4105 

Lansing  Subarea 

Clinton  Co. 

Northwest  Bath 

2404 

Clinton  Co. 

Riley  - Watertown 

8440 

Clinton  Co. 

US-27  Game  Club 

3200 

Eaton  Co. 

M-99  Conservation  Club 

1000 

Ingham  Co. 

Northwest  Aurelius 

4000 

Ingham  Co. 

Bunker  Hill 

3400 

Subarea  Total 

22444 

Northeast  Fringe  Subarea 

Shiawassee  Co. 

East  New  Haven 

2260 

Shiawassee  Co. 

New  Haven  Cons.  Club 

3500 

Shiawassee  Co. 

New  Haven  //3  Hunt.  Club 

1200 

Subarea  Total  696O 


Jackson  Subarea 

Hone  0 


Basin  Total 


50784 


TABLE  8.  A 
WITHIN  THE 

Location 

SUMMARY  OF  FEE  HUNTING  AREAS 
GRADID  RIVER  BASIN,  I965 

Nearest  Town 

Acreage 

West  Central  Belt  Subarea 

Ionia  Co. 

Belding 

241 

Barrj'  Co. 

Delton 

640 

Barry  Co. 

Hastings 

160 

Subai'ea  Total 

1041 

Lansing  Subarea 

Clinton  Co. 

Elsie 

150 

Subarea  Total 

150 

Northeast  Fringe  Subarea 

Shiawassee  Co. 

Laingsburg 

294 

Shiawassee  Co. 

Perry 

415 

Shiawassee  Co. 

Owes so 

134 

Shiawassee  Co. 

Corunna 

98 

Subarea  Total 

941 

Basin  Total 

2132 
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TABLE  9.  A SUMMARY  OF  PROJECTION  DATA  REIATIVE  TO  FUTURE  i 

FISHING  DEMAND  IN  THE  GRAND  RIVER  BASIN.  1960-2020  i 

(ALL  DATA  EXPRESSED  IN  1000 's)  I 

I 


Grand 

Rapids 

Subarea 

West 

Central 

Subarea 

Lansing 

Subarea 

Northeast 

Fringe 

Subarea 

Jackson 

Subarea 

Basin 

Total 

Population 

i960 

1+61.9 

110.6 

299.0 

90.4 

132.0 

1093.9 

1980 

635.6 

142.8 

434.8 

115.6 

177.0 

1505.8 

2000 

900.1 

184.0 

626.6 

154.2 

250.7 

2115.6 

2020 

1242.6 

233.3 

867.6 

198.8 

338.7 

2881.0 

Total 

Angle: 

rs  (From  Basin) 

i960 

84.1 

36.0 

43.2 

15.2 

24.3 

202.8 

1980 

124.1 

47.2 

73.9 

22.4 

37.2 

304.8 

2000 

162.7 

60.6 

101.1 

29.4 

50.8 

4o4.6 

2020 

197.7 

75.8 

132.6 

37.2 

65.6 

508.9 

Total 

Anglers  (Using  Basin) 

i960 

33.4 

37.4 

24.9 

10.5 

40.7 

146.9 

1980 

49.3 

49.1 

42.6 

15.4 

62.3 

218.7 

2000 

64.6 

63.0 

58.4 

20.2 

85.1 

291.3 

2020 

78.5 

78.8 

76.5 

25.6 

109.8 

369.2 

Gross 

Angler-Day  Demand 

(Using  Basin) 

i960 

401.4 

610.6 

116.6 

80.6 

307.8 

1517.0 

1980 

486.3 

646.9 

309.1 

101.6 

456.4 

2000.3 

2000 

637.7 

829.8 

423.1 

133.3 

623.5 

2647.4 

2020 

774.6 

1037.9 

554.8 

169.1 

805.0 

3341.4 

Net  Angler- 

Day  Demand  (Using  Basin) 

1980 

84.9 

36.3 

192.5 

21.0 

148.6 

483.3 

2000 

236.3 

219.2 

306.5 

52.7 

315.7 

1130.4 

2020 

373.3 

427.3 

438.2 

88.5 

497.2 

1824.5 

i 
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TABLE  10.  A SUMMAI^Y  OF  PROJLCTION  DATA  RELATIVE  TO  FUTURE 
HUNTirC  DEMAND  IN  THE  GRAIiD  RIVETS  BASIN,  1960-2020 
(ALL  DATA  EXPRESSED  IN  1000 ’s) 


TABLK  11.  A SUMMARY  OF  WATERFOWL  IMP0UNI»1ENTS  PROPOSED  FOR  DEVELOPMENT 
ON  STATE  GAME  AREAS  PRIOR  TO  GRAND  RIVER  BASIN,  MICHIGAN 


Subeirea  Game  Area  Location 


Grand  Rapids 


Grand  Haven  SGA 
(water  control 
structure  with 
pumping  station) 

Rogue  River  SGA 
Spring  Creek  Dem 


Dragline  work  and  possible  diking, 
no  plans  have  been  made  to  date. 


Rogue  River  Game  Area  engineering 
report  available,  70  acres. 


Cannonsburg  SGA 


sw 

of 

NE,  Sec. 

2, 

T 

10 

N, 

R 

12 

W 

NW 

of 

SW,  Sec . 

1, 

T 

10 

N, 

R 

12 

W 

NW 

of 

NW,  Sec. 

11, 

T 

10 

N, 

R 

12 

W 

SW 

of 

NW,  Sec . 

12, 

T 

10 

N, 

R 

12 

w 

NE 

of 

SW , Sec . 

13, 

T 

10 

N, 

R 

12 

w 

NW 

of 

SE,  Sec. 

13, 

T 

10 

R 

12 

w 

SE 

of 

SE,  Sec. 

13, 

T 

10 

N, 

R 

12 

w 

NW 

of 

NW,  Sec. 

24, 

T 

10 

N, 

R 

12 

w 

NW 

of 

NE,  Sec. 

24, 

T 

10 

N, 

R 

12 

w 

SE 

of 

NE,  Sec. 

23, 

T 

10 

N, 

R 

12 

w 

NE 

of 

SW , Sec . 

23, 

T 

10 

N, 

R 

12 

w 

NE 

of 

SW,  Sec . 

24, 

T 

10 

N, 

R 

12 

w 

SW 

of 

SW,  Sec . 

24, 

T 

10 

N, 

R 

12 

w 

SW 

of 

SE,  Sec. 

24, 

T 

10 

N, 

R 

12 

w 

NE 

of 

NE,  Sec. 

26, 

T 

10 

N, 

R 

12 

w 

SW 

of 

NW,  Sec. 

25, 

T 

10 

N, 

R 

12 

w 

NE 

of 

SE,  Sec. 

29, 

SE  of 

' SW, 

Sec. 

T 8 

N,  R 10 

w 

SW 

of 

NW,  Sec. 

34, 

SE  of  NW, 

Sec . 

T 8 

N,  R 10 

W 

NE 

of 

SW,  Sec. 

33, 

SE  of 

■ SW, 

Sec. 

T 8 

N,  R 10 

W 

NE 

of 

NW,  Sec. 

4, 

SE  of  NW, 

Sec. 

T 7 

N,  R 10 

W 

SE 

of 

NE,  Sec. 

4, 

T 7 N, 

R 10  W 

West  Central  Belt 

langston  SGA 


NE-^  of  NWi  Sec. 
NE|  of  mk,  Sec. 
of  SB^,  Sec. 


SB-i 


27,  TUN,  R 8 W 
33,  T 11  N,  R 8 W 

28,  T 11  N,  R 8 W 


K-130 


TABLE  11.  (Cent.) 


Subarea 


West  Central 
(cont. ) 


[. 


I 

I 


1 


Game  Area  Location 


Belt 

Flat  River  SGA  SW  of  SE,  Sec.  34,  SE  of  SE,  Sec.  34, 

T 9 N,  R 8 W 

NEi  of  NEi,  Sec.  2,  T 8 N,  R 8 W 

mil  of  NEf,  Sec.  2,  T 8 N,  R 8 W 

NW  of  NW,  Sec.  2,  T 8 N,  R 8 W 

NW  of  SE,  Sec.  1,  T 8 N,  R 8 W 

SW  of  SE,  Sec.  2,  T 8 N,  R 7 W 


Barry  SGA 


Stanton  SGA 
Three  Lake 
Flooding 


Glass  Creek,  no  specific  plans  have 
been  made,  some  private  land  involved. 

Turner  Creek,  Barry  State  Game  Area, 
some  engineering  plans  which  should 
probably  be  re-evaluated. 


NE  of  IW,  Sec.  2,  T 10  N,  R 6 W 
dam  Euid  dragline  work 


Colby  Lake  Dam,  Stanton  Game  Area, 
no  plans  have  been  made. 


NW 

of 

NW, 

Sec.  2, 

NW  of 

m, 

Sec.  2 

(1 

dam) 

SW 

of 

NW, 

Sec.  2, 

SE  of 

NW, 

Sec.  2, 

a 

? 10 

N, 

R 6 W 

NW 

of 

NW, 

Sec . 

SW  of 

iw. 

See.  3, 

a 

? 10 

' N, 

R 6 w 

(1 

dam) 

NE 

of 

SW, 

Sec.  2, 

T 10  N 

, R 

6 w 

(1 

dam) 

NE 

of 

SW, 

Sec.  4, 

T 10  N 

, R 

6 w 

(1 

dam) 

NW' 

. of 

SE 

f Se  c . 5 

, T 10 

N, 

Row 

(1 

dam) 

NE^ 

: of 

SW 

4,  Sec.  5 

, T 10 

N, 

R 6 w 

(1 

dam) 

SE^ 

! of 

SW 

Sec.  5 

, T 10 

N, 

R 6 W 

(2 

dams) 

SWr 

. of 

SE 

L,  Sec.  5 

, T 10 

N, 

R 6 W 

(1 

dam) 

SE^ 

: of 

SE 

1,  Sec.  5 

, T 10 

N, 

R 6 W 

(2 

dams) 

NE 

of 

IW, 

Sec .7; 

SE  of 

NW, 

Sec . 7; 

a 

? 10 

' N, 

R 6 W 

(7 

dams) 

SE 

of 

IW, 

Sec.  9, 

T 10  N 

> R 

6 w 

(1 

dam) 

NE 

of 

NW, 

Sec.  13, 

T 10 

N, 

R 7 W 

NW 

of 

NW, 

Sec.  13 

(1 

dam) 

NE 

of 

NW, 

Sec.  24, 

T 10 

N,  : 

R 7 W 

(1 

dam) 

NW 

of 

NW, 

Sec.  24, 

SW  of 

NW 

, Sec.  24 

SE 

of 

NW, 

Sec.  24, 

T 10 

N,  . 

R 7 W 

(3 

dams) 

K-131 


J 


TABLE  11.  (Cont.) 


Subarea Game  Area Location 

Northeast  Fringe 

Maple  River  SGA  Along  the  west  side  of  US-27,  diking 
and  control  structure  needed. 

NE^  of  SWk  Sec.  29,  SB^  of  NE^,  Sec.  29 

SWf  of  NE|,  Sec.  29,  SE-^  of  IIW^,  Sec.  29 

NEJ  of  NW|,  Sec.  29,  T 9 N,  R 2 V/ 

Proposed  future  dike  around  open  marsh. 

Jackson 

Portage  Marsh  Waterloo  Recreation  Area,  some  private 
land  must  be  acquired,  this  area  is 
being  studied  at  the  present  time  for 
a PL-566  Project. 
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INTRODUCTION 


The  determination  of  the  electric  power  requirements  and  supply 
is  an  important  part  of  any  comprehensive  basin  study.  The  electric 
power  needs  are  developed  not  only  for  purposes  of  determining  the 
probable  effect  on  the  Basin  economy  and  use  of  its  natural  resources, 
such  as  fuel,  but  also  in  order  to  develop  estimates  of  future  needs 
for  cooling  water. 

Accordingly,  historic  and  future  (to  the  year  2020)  electric 
. power  requirements  in  the  Grand  River  Basin  Power  Region  are  pre- 

sented in  this  appendix.  The  boundaries  of  the  Power  Region  and 
Subareas  designated  are  the  same  as  those  in  the  Economic  Base  Study, 
Appendix  0. 

SUMMARY 

The  Grand  River  Basin  Power  Region  boundary  approximates  the  hydro- 
logic  boundary  of  the  Basin  except  that  it  follows  county  lines.  The 
Power  Region  is  subdivided  into  five  Subareas;  Grand  Rapids,  West 
Central  Belt,  Northeast  Fringe,  Lansing,  and  Jackson. 

The  population  of  the  Region  in  1960  was  1,093,972  or  12  percent 
of  that  of  the  State.  The  Region's  average  population  density  of  162 
per  square  mile  is  about  20  greater  than  the  State  average. 

The  eleven  counties  of  the  Region  contributed  to  the  economy, 
through  "value  added  by  manufacturing",  about  1.1  billion  dollars  or 
13.6  percent  of  the  State  total  in  1958.  Manufacturing  in  these  coun- 
ties is  confined  chiefly  to  transportation  equipment,  machinery,  fabri- 
cated metal,  and  furniture  and  fixtures. 

The  Power  Region  had  13  electric  utility  systems  in  1965  of  which 
8 were  municipally  owned,  2 were  privately  owned,  2 were  cooperatively 
owned,  and  1 was  State  owned.  Generating  capacity  located  in  the  Region 
in  1965  totaled  734,864  kw.  The  Campbell  generating  plant,  owned  by 
Consumers  Power  Company,  was  the  largest  plant  in  the  Region  in  1965  with 
an  Installed  capacity  of  265,000  kw.  Thermal  generation,  mostly  steam, 
accounted  for  721,939  kw  or  98.2  percent  of  the  Region's  capacity. 

Electric  power  requirements  to  serve  the  load  in  the  Power  Region 
in  1965  totaled  about  5.93  billion  kwh  with  an  associated  peak  demand  of 
' about  1.09  million  kw.  Energy  requirements  generated  within  the  Region 

totaled  about  3.51  billion  kwh  with  the  balance,  about  2.42  billion  kwh, 

I supplied  by  imports. 

\ 

I As  of  Dect ’iber  31,  1965  there  were  10  hydroelectric  power  plants 

I in  the  Power  Re^  .on  with  a total  installed  capacity  of  11,325  kw.  These 

t plants  generate  an  average  annual  energy  of  about  37.1  million  kwh  at 

1 an  average  annual  plant  factor  of  37  percent. 
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There  are  known  potential  hydroelectric  projects  in  the  Region 
totaling  16,700  kw  which  could  produce  an  average  of  about  78.^ 
million  kwh  annually.  Although  these  potential  projects  are  phys- 
ically feasible,  economic  feasibility  has  not  yet  been  established. 

Electric  power  requirements  are  estimated  to  increase  to  about 
16. A billion  kwh  with  a peak  demand  of  about  2.9  million  kw  by  1980 
and  to  about  77.5  billion  kwh  with  a peak  demand  of  about  13.4  mil- 
lion kw  by  2020. 

The  thermal  electric  energy  supplied  by  generation  within  the 
Region  is  expected  to  be  all  fossil  fueled  in  1980.  By  2020  it  is 
estimated  that  nearly  all  generation  in  the  Region  will  be  nuclear. 

Under  specific  assumptions  outlined  in  this  report,  the  cooling 
water  required  and  the  consumptive  use  sustained  from  steam  electric 
condenser  cooling  in  the  Region  is  expected  to  increase  from  about 
335,900  acre-feet  per  year  required  and  about  3,835  acre-feet  per 
year  lost  in  1965  to  requirements  of  3,396,950  acre-feet  per  year 
and  losses  of  36,940  acre-feet  per  year  in  2020. 

The  water  requirement  for  condenser  cooling  represents  the 
amount  of  cooling  water  required  to  pass  through  condensers  and  is 
not  necessarily  equivalent  to  that  diverted.  The  amount  required 
equals  the  amount  diverted  only  in  the  case  of  flow-through  cooling; 
in  plants  utilizing  cooling  ponds  or  towers  it  is  necessary  to  divert 
only  enough  water  to  replace  the  consumptive  losses.  The  depletion 
of  water  from  the  supply  is  equal  to  the  consumptive  use  which  is  on 
the  order  of  one  percent  of  the  amount  required  to  pass  through  the 
condenser.  This  depletion  consists  not  only  of  the  evaporative  losses 
from  cooling  ponds  and  cooling  towers,  but  also  includes  the  incre- 
mental evaporative  losses  in  rivers  and  natural  bodies  of  water  caused 
by  the  imposed  condenser  heat  load  at  plants  utilizing  flow-through 
cooling . 

The  amounts  given  for  cooling  water  required  and  the  losses  sus- 
tained are  for  the  entire  Power  Region.  It  should  be  borne  in  mind 
that  a sizable  portion  of  the  thermal  capacity  would  be  located  out- 
side the  Basin  drainage  area,  using  Lake  Michigan  as  its  water  source. 
Therefore,  these  plants  would  result  in  no  diversion  or  depletion  of 
water  from  the  Grand  River  Basin. 
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SECTION  I 

DESCRIPTION  OF  BASIN  AS  RELATED  TO 
ELECTRIC  POWER  PRODUCTION  AND  REQUIREMENTS 

1.  GRAND  RIVER  BASIN  POWER  REGION 

The  Grand  River  Basin  is  located  in  the  southern  portion  of  the 
Lower  Peninsula  of  Michigan.  The  Power  Region  consists  of  the  follow- 
ing eleven  Michigan  counties;  Barry,  Clinton,  Eaton,  Gratiot,  Ingham, 
Ionia,  Jackson,  Kent,  Montcalm,  Ottawa,  and  Shiawassee.  Locations  of 
high  load  concentration  within  the  Power  Region  are  influenced  by  major 
economic  centers  designated  as.  Standard  Metropolitan  Statistical  Areas 
(SMSA's).  There  are  three  SMSA's  within  the  Power  Region:  Grand  Rapids, 

comprised  of  Kent  and  Ottawa  Counties;  Lansing,  comprised  of  Clinton, 
Eaton,  and  Ingham  Counties;  and  Jackson,  comprised  of  Jackson  County. 
These  have  been  chosen  as  three  of  the  five  power  subareas.  The  remain- 
ing two  subareas  are  the  Northeast  Fringe,  consisting  of  Gratiot  and 
Shiawassee  Counties,  and  the  West  Central  Belt,  consisting  of  Montcalm, 
Ionia  and  Barry.  The  Power  Region  and  Subareas  are  identical  with  the 
Area  and  Subareas  established  in  the  Economic  Base  Study,  Appendix  0. 
Plate  I shows  the  delineation  of  the  Grand  River  Basin,  the  Power  Region, 
and  the  Subarea  boundaries. 

2.  POWER  REGION  ECONOMY 


Population  density,  industrial  employment,  and  value  of  farm  pro- 
ducts marketed  are  indicators  of  the  electric  energy  requirement  in  an 
area,  as  well  as  of  the  economic  activity  of  the  area. 

In  1960,  the  Grand  River  Basin  Power  Region,  with  a land  area  of 
6,770  square  miles,  had  a population  of  1,093,972,  accounting  for  about 
12  percent  of  the  State  of  Michigan's  land  area  and  14  percent  of  its 
population.  The  Power  Region's  1960  average  population  density  of  162 
persons  per  square  mile  was  approximately  20  percent  greater  than  the 
State  average.  Table  1 lists  the  population  density  within  the  Power 
Region  by  Subareas. 

Gaged  by  1960  employment  by  major  industry  groups,  manufacturing 
ranked  number  one  with  35  percent  of  the  Region  total  employment,  fol- 
lowed by  services  and  trades  with  22  and  19  percent,  respectively. 
Within  manufacturing,  the  most  important  areas  were  transportation 
equipment,  machinery,  fabricated  metal,  and  furniture  and  fixtures. 

As  a measure  of  the  industrial  output  of  the  Region,  the  total  "value 
added  by  manufacture"  for  the  eleven  county  region  was  slightly  more 
than  1.1  billion  dollars  in  1958  or  13.6  percent  of  the  State  total. 

Agriculture  accounts  for  about  5 percent  of  the  Region's  employ- 
ment. Based  on  1959  data,  the  eleven  county  area  comprising  the  Power 
Region  marketed  farm  products  valued  at  nearly  155  million  dollars  or 
25  percent  of  the  total  State  farm  product  value. 

A complete  description  of  the  Power  Region's  economy  is  included 
in  Appendix  0,  Economic  Base  Study. 


L-3 


SECTION  II 

ELECTRIC  POWER  INDUSTRY  CHARACTERISTICS 


1.  ORGANIZATION  OF  THE  ELECTRIC  POWER  INDUSTRY 

In  1965,  the  electric  power  requirements  of  the  Grand  River  Basin 
Power  Region  were  supplied  by  thirteen  utilities  located  either  par- 
tially or  totally  within  the  Region.  Ownership  of  these  systems  was 
as  follows:  municipal,  8;  private,  2;  cooperative,  2;  and  State,  1. 

Table  2 gives  a breakdown  by  type  of  ownership  of  the  1965  energy 
requirements  and  installed  generating  capacity  of  utilities  within  the 
Region . 

Consumers  Power  Company,  serving  customers  in  all  eleven  counties 
of  the  Power  Region,  is  the  largest  power  supplier;  it  served  nearly 
75  percent  of  the  1965  total  Region  requirement.  Lansing  Board  of 
Water  and  Light,  which  serves  the  Lansing  metropolitan  area,  supplied 
about  20  percent  of  the  Region's  requirement.  Table  3 gives  a percent 
breakdown  of  1965  energy  supplied  and  installed  generating  capacity  by 
systems,  and  Table  6 gives  the  electric  power  requirement  by  Subareas 
for  the  Power  Region. 

The  Power  Region  is  currently  served  by  a 138  kv  high  voltage 
transmission  network  operated  by  Consumers  Power  Company.  This  net- 
work is  supported  by  lower  voltage  transmission  interconnecting  the 
systems  within  the  Region. 

A major  Extra-High-Voltage  transmission  system  is  planned  for 
service  in  Lower  Michigan  by  1970.  This  system  will  effectively  and 
directly  interconnect  Michigan  with  the  large  Central  and  Eastern 
United  States  Interconnected  groups.  Intrastate,  it  will  consist  of 
345  kv  interconnections  between  Consumers  Power  Company,  Indiana  and 
Michigan  Electric  Company,  and  the  Detroit  Edison  Company  and  many 
miles  of  EHV  lines  on  the  internal  transmission  systems  of  these  util- 
ities. Plate  II  gives  the  principal  existing  and  future  transmission 
facilities  serving  the  Power  Region. 

2.  COMPONENTS  OF  THE  ELECTRIC  POWER  SUPPLY 

Steam  plants,  using  coal  as  fuel,  currently  generate  the  major 
portion  of  the  electric  energy  in  the  Grand  River  Basin  Power  Region. 
There  are  a number  of  small  diesel  and  hydroelectric  plants  in  the 
Region,  but  these  account  for  only  a small  part  of  the  present  energy 
supply  (3.7Z),  and  it  is  anticipated  that  they  will  become  increas- 
ingly less  significant  in  the  future.  Plates  III-A  and  III-B  show  the 
location  and  size  of  the  existing  thermal  electric  and  hydroelectric 
plants  in  the  Region. 
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3.  OPERATING  PRACTICES 


Operating  practices  of  systems  in  the  Power  Region  contributing 
to  the  continuing  reliability  of  the  electric  power  supply  consist 
of  distributed  spinning  reserves;  provisions  for  load  shedding  in 
cases  of  extreme  emergency;  adequate  communication  between  systems; 
and  maintenance,  inspection,  and  testing  of  control  devices.  In 
addition,  emergency  start-up  power  is  available  if  a statewide  or 
local  power  failure  should  occur. 

4.  COORDINATION  OF  THE  POWER  SUPPLY 

Coordination  varies  from  contractual  agreements  among  systems 
located  within  the  Power  Region  to  supply  energy  requirements  during 
emergencies  to  formal  coordinated  operation,  planning,  and  construc- 
tion of  facilities  with  utilities  outside  the  Region.  The  Michigan 
Pool,  consisting  of  Consumers  Power  Company  and  the  Detroit  Edison 
Company,  engages  in  continuous  interchange  of  energy  on  an  economy 
basis  and  practices  joint  planning  of  system  development  and  operation. 
Consumers  Power  Company  is  a member  of  the  Michigan-Ontario  Pool  and 
the  "MIIO"  Pool  (Michigan-Indiana-Illinois-Ohio)  and  participates 
in  planning  and  coordination  with  other  members  of  these  groups. 

Detroit  Edison  Company  is  also  a member  of  these  groups. 
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SECTION  III 
HYDROELECTRIC  POWER 


1.  PRESENT  STAGE  OF  HYDROELECTRIC  DEVELOPMENT 


There  were  10  hydroelectric  projects  in  the  Power  Region  as  of 
December  31,  1965,  representing  a total  installed  capacity  of  li,325  kw. 
This  was  less  than  2 percent  of  the  Region's  1965  installed  capacity. 
These  projects  produce  an  average  of  37.1  million  kwh  annually  at  an 
average  capacity  factor  of  37  percent.  Table  4 lists  these  projects 
with  pertinent  data  for  each.  All  of  these  power  plants  are  small,  and 
the  majority  were  constructed  at  least  30  years  ago.  It  is  anticipated 
that  the  older  plants  will  be  retired  or  possibly  redeveloped  as  condi- 
tions warrant,  principally  on  the  basis  of  physical  condition  and  high 
operating  cost.  For  purposes  of  this  study,  however,  and  since  the 
effect  of  hydroelectric  generation  is  small,  it  was  assumed  that  all 
existing  projects  would  remain  in  use  throughout  the  period  of  study. 

2.  REQUIREMENTS  AND  PROCEDURES  FOR  LICENSING  PROJECTS 

The  FPC  licensing  authority  dates  back  to  the  Federal  Water  Power 
Act  of  1920,  which  is  now  Part  I of  the  Federal  Power  Act.  By  this 
authority,  the  Commission  is  responsible  for  licensing  non-Federal 
hydroelectric  projects  which  affect  the  interest  of  interstate  or  for- 
eign commerce,  or  which  affect  public  lands  and  reservations  of  the 
United  States. 

An  important  conservation  provision  of  the  Federal  Power  Act  is 
the  requirement  that  a project  to  be  licensed  must,  in  the  judgment 
of  the  Federal  Power  Commission,  be  best  adapted  to  a comprehensive 
river  basin  plan.  In  addition  to  standard  provisions  requiring  com- 
pliance with  rules  prescribed  for  the  protection  of  life,  health,  and 
property,  licenses  may  also  contain  special  provisions  in  the  interest 
of  flood  control,  water  quality  control,  navigation,  public  health, 
recreation,  preservation  of  scenic  beauty,  or  protection  of  fish  and 
wildlife.  The  Federal  Power  Commission  also  requires  each  applicant 
for  a license  to  file  a proposed  plan  for  full  public  utilization  of 
the  project  waters  and  adjacent  project  lands  for  recreation  purposes 
along  with  information  showing  the  effect  on  fish  and  wildlife. 

3 . PROJECTS  OPERATING  UNDER  FPC  LICENSE 


There  are  no  projects  in 
operating  under  FPC  license. 
Consumers  Power  Company,  that 
ject  No.  2566).  This  project 


the  Grand  River  Basin  Power  Region  now 
There  is  one  project,  Webber,  owned  by 
has  a license  application  pending  (pro- 
is  listed  in  Table  4. 
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. POTENTIAL  HYDROELECTRIC  POWER 


The  natural  conditions  existing  in  the  Grand  River  Basin  Power 
Region  do  not  favor  extensive  hydroelectric  power  developments.  The 
highly  developed  agricultural  lands,  the  numerous  cities  and  towns, 
and  costly  transportation  facilities  within  potential  reservoir  areas, 
limit  the  possibilities  for  development  of  storage  sites. 

Undeveloped  hydroelectric  potential  in  the  Region  is  estimated  to 
be  about  18,700  kw  which  could  produce  an  average  of  about  78.4  mil- 
lion kwh  of  energy  annually.  This  includes  four  potential  sites  and 
a capacity  increase  at  the  existing  Portland  site.  A summary  of  data 
for  these  sites  is  included  in  Table  5 and  their  locations  are  shown 
on  Plate  III-A. 


Projects  considered  as  potential  in  this  report  are  not  neces- 
sarily economically  feasible  to  develop  at  this  time.  In  order  to 
screen  these  projects,  they  need  to  be  investigated  as  to  their  esti- 
mated development  cost,  the  value  of  the  potential  capacity  and  energy 
available,  size  of  plant,  transmission  required,  etc.,  when  specific 
projects  are  formulated.  The  value  of  the  potential  hydroelectric 
supply  is  considered  to  be  equivalent  to  the  cost  of  developing  and 
operating  the  most  likely  alternative  source  of  supply.  This  would, 
in  most  instances,  be  a thermal  electric  plant  of  the  type  currently 
being  installed. 


The  amount  of  possible  future  hydroelectric  supply  involved  is 
small  in  relation  to  the  total  basin  supply  and  would  have  a negli- 
gible effect  on  the  future  thermal  supply  required.  However,  for 
purposes  of  this  study,  all  of  the  known  potential  hydroelectric 
power  projects  have  been  included  in  the  future  capacity  supply. 


SECTION  IV 
MARKET  FOR  POWER 


The  Grand  River  Basin  Power  Region  is  currently  an  importer  of 
electric  energy,  and  it  is  expected  that  the  Region  will  continue  to 
import  in  the  future  at  about  the  present  rate.  In  1965  about  41  per- 
cent of  the  Region's  energy  requirement  was  imported  from  plants  lo- 
cated outside  the  Region.  By  the  year  2020  it  is  projected  that  this 
import  will  amount  to  about  44  percent.  Table  8 shows  the  projected 
amounts  of  energy  imported  into  the  Region  at  intervals  throughout  the 
study  period. 

At  the  present  time  the  bulk  of  the  energy  generated  within  the 
Power  Region  is  located  in  the  Grand  Rapids  and  Lansing  Subareas.  It 
should  be  noted  that  the  Campbell  plant  of  Consumers  Power  Company, 
the  largest  plant  in  the  Power  Region,  is  located  in  the  Grand  Rapids 
Subarea  on  the  shore  of  Lake  Michigan.  Although  this  is  outside  the 
Grand  River  Basin  drainage  area,  it  is  within  the  area  defined  as  the 
Power  Region  and  therefore  has  not  been  considered  as  an  import  in  this 
report.  In  addition.  Consumers  Power  Company  has  stated  that,  because 
of  inadequate  cooling  water  in  the  Grand  River  Basin  for  the  size  units 
being  contemplated,  all  proposed  installations  to  serve  the  Basin  would 
be  located  on  the  Great  Lakes.  A major  portion  of  the  supply  for  the 
Grand  Rapids  Subarea  (about  95%)  will  be  located  outside  the  Basin 
drainage  area  but  in  the  Subarea  as  defined  in  this  study.  Consequently, 
the  Grand  Rapids  and  Lansing  Subareas  will  continue  to  supply  a sub- 
stantial portion  of  their  own  requirements.  The  three  remaining  Sub- 
areas,  West  Central  Belt,  Northeast  Fringe,  and  Jackson,  which  have  his- 
torically been  supplied  by  imports,  will  continue  to  be  supplied  by 
imports  in  the  future. 
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SECTION  V 

FUTURE  ELECTRIC  POWER  REQUIREMENTS  AND  SUPPLY 


1.  THE  POWER  INDUSTRY'S  PROSPECTS  FOR  GROWTH.  1980,  2000,  AND  2020 

Increased  electric  power  load  growth  can  naturally  be  expected 
to  accompany  population  growth  and  economic  expansion,  but  the  elec- 
tric utility  industry  has  historically  exceeded  these  growth  rates. 
Progressively  higher  standards  of  living  will  also  expand  the  future 
market,  but  the  greatest  Incentive  will  come  from  the  reduction  in 
costs  for  electric  energy  relative  to  other  elements  in  the  cost  of 
living . 

In  addition  to  its  efforts  to  lower  costs,  the  electric  utility 
industry  must  also  intensify  its  efforts  aimed  at  public  acceptance 
of  its  facilities.  This  involves  a consideration  of  air  pollution, 
overcoming  public  concern  about  nuclear  plants  in  congested  areas, 
and  "beautification"  features  that  may  require  underground  distri- 
bution and  possibly  even  underground  transmission.  Furthermore,  the 
industry  is  faced  with  increasing  costs  of  right-of-way  in  fast  grow- 
ing urban  areas.  Larger  capital  costs  can  also  be  expected  for  the 
provision  of  cooling  towers  where  an  adequate  water  supply  is  not 
available . 

Based  on  past  trends,  current  operation,  and  announced  future 
plans,  the  existing  and  projected  electric  power  requirements  for  the 
Power  Region  are  given  in  Table  6.  The  projection  of  future  power 
requirements  to  1990  are  based  on  estimates  prepared  by  Regional  Advi- 
sory Committees  composed  of  representatives  of  the  electric  power 
industry  in  cooperation  with  the  FPC.  These  estimates  are  part  of  the 
Federal  Power  Commission's  current  program  to  update  the  196A  National 
Power  Survey  Report  and  to  extend  the  period  of  study  to  1990.  The 
Region's  electric  requirements  are  estimated  to  increase  throughout 
the  period  of  study,  but  at  a decreasing  annual  rate.  By  2020  the 
growth  rate  is  estimated  to  be  about  3 percent  per  year. 

2.  FUTURE  POWER  GENERATING  EQUIPMENT  BY  TYPES 


Projections  for  this  study  extend  beyond  four  decades  into  the 
future.  Many  factors  that  will  influence  future  decisions,  partic- 
ularly with  regard  to  nuclear  generation,  are  yet  to  be  resolved. 

The  type  of  generating  equipment  in  the  Power  Region  can  have  an 
effect  on  the  economics  of  the  Region,  not  only  from  the  standpoint 
of  huge  investments  involved,  but  also  from  the  standpoint  of  the  fuel 
source.  In  view  of  the  recent  rapid  advances  in  the  amount  of  nuclear 
fueled  capacity  on  order,  it  is  necessary  to  carefully  consider  this 
as  a major  component  of  future  generating  capacity. 
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Present  thinking  places  the  nuclear  market  in  areas  where  compet- 
ing fuel  costs  run  about  20  cents  per  million  Btu  or  higher.  This 
would  include  the  Grand  River  Basin  Power  Region.  This  market  must  be 
further  qualified,  however,  to  unit-size  requirements  exceeding  400  to 
500  megawatts  for  investor- owned  utilities  and  100  megawatts  for 
municipals.  The  competitive  situation  today  is  shown  on  Plate  IV  for 
a 600  megawatt  unit  with  private  financing  and  on  Plate  V for  a 100 
megawatt  unit  with  municipal  financing.  A study  by  Kaiser  Engineers 
for  the  Atomic  Energy  Commission  Indicates  that  nuclear  power  reactors 
in  sizes  as  low  as  50  to  100  megawatts  could  be  competitive  with  munic- 
ipal financing  if  ordered  in  groups  of  five. 

Beyond  1980,  and  perhaps  somewhat  earlier,  the  more  advanced  types 
of  reactors  should  be  making  their  appearance,  increasing  the  potential 
market  considerably.  Higher  capital  costs  are  indicated,  but  fuel  costs 
have  been  projected  to  as  low  as  5 cents  per  million  Btu.  Estimates  of 
nuclear  fuel  costs  to  the  year  1985  are  shown  on  Plate  VI. 

3.  LOCATION  OF  THERMAL  GENER/\TION 

Water  availability  is  a basic  criterion  in  determining  the  location 
of  thermal  generating  plants.  Fuel  can  be  transported  to  a plant  and 
electric  energy  can  be  transmitted  from  plant  to  load  center.  This 
arrangement  is  flexible  and  an  economic  balance  can  be  determined  be- 
tween the  relative  distances  of  fuel  and  electrical  transportation. 

Water  for  cooling  purposes,  however,  cannot  be  moved  any  great  distance 
economically.  The  water  resources  of  the  Basin  will  be  an  important 
factor  in  the  generation  of  electric  power. 

Conversion  of  thermal  energy  to  electric  energy  on  a large  scale 
basis  is  very  inefficient  at  the  present  time  in  spite  of  all  the 
progress  that  has  been  made.  An  amount  of  energy,  in  the  form  of  heat, 
greater  than  that  which  is  converted  to  electric  energy  is  lost  in  the 
process.  The  common  practice  has  been  to  absorb  the  greater  part  of 
this  loss  in  large  bodies  of  water.  Because  of  the  limited  streamflow 
within  the  Grand  River  Basin,  it  will  become  increasingly  necessary  to 
use  Supplemental  types  of  cooling  for  those  capacity  additions  not 
utilizing  Lake  Michigan  as  a cooling  water  source.  Supplemental  types 
of  cooling  such  as  cooling  towers  and  ponds  will  be  possible  only  at 
an  increase  in  capital  and  operating  costs. 

Based  on  the  considerations  discussed  and  the  conditions  existing 
in  the  Power  Region,  estimates  of  the  future  power  supply  in  the  Region 
were  derived  as  shown  in  Tables  7,  8,  and  9. 
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SECTION  VI 

COOLING  WATER  REQUIREMENTS  FOR  STEAM  ELECTRIC  GENERATION 
1960,  1965,  1980,  2000,  AND  2020 


1.  FACTORS  DETERMINING  COOLING  WATER  REQUIREMENTS 

At  the  present  time  essentially  all  of  the  electric  power  pro- 
duced by  thermal  electric  generation  requires  cooling  water.  Thermal 
electric  plants  requiring  cooling  water  now  comprise  about  92  percent 
of  all  the  electric  generating  capacity  in  the  Power  Region  and  account 
for  about  96  percent  of  all  the  energy  produced  in  the  Region. 

Predictions  of  the  patterns  of  generation  beyond  1980  are  com- 
plicated by  several  factors,  not  the  least  of  which  is  the  accuracy  of 
predicted  energy  requirements  beyond  that  date.  The  electric  power 
Industry  is  one  of  the  most  dynamic  industries  in  the  United  States, 
having  experienced  an  annual  growth  rate  of  between  6 and  7 percent 
for  a number  of  years  as  compared  to  a somewhat  lesser  rate  for  the 
Gross  National  Product.  The  technology  of  electric  generation  and 
supply  is  changing  rapidly  with  the  advent  of  larger  and  larger  units 
made  possible  by  rapid  load  growth,  the  increasing  reliance  on  extra 
high  voltage  transmission,  the  construction  of  mine-mouth  generation, 
utilization  of  unit-type  coal  trains,  and  the  large  Increase  in  the 
number  of  scheduled  nuclear  fueled  plants.  Also,  new  methods  of 
generating  power  which  eliminate  the  conventional  heat  cycle  and  thus 
eliminate  the  need  for  cooling  water  are  under  active  consideration. 
Among  the  most  promising  of  these  are  MHD  or  magnetohydrodynamics, 

EGD  or  electrogasdynamics , thermionic  generation,  the  fuel  cell,  etc. 
Firm  planning  for  future  generating  capacity  is  not  completed  until 
shortly  before  (say,  four  to  six  years)  the  need  becomes  apparent. 
Accordingly,  it  is  to  be  realized  that  estimates  of  consumptive  use 
of  cooling  water  in  the  years  2000  and  2020  can  only  be  a rough  guide 
to  be  reviewed  periodically  as  new  situations  develop.  A projection 
of  future  water  requirements  for  thermal  electric  plants  has  been 
made  on  this  basis.  However,  as  is  evident  from  subsequent  discussion 
in  this  report,  there  are  alternatives  to  the  demands  for  cooling  water 
of  good  quality.  For  example,  in  the  event  that  fresh  water  is  in 
short  supply  due  to  scarcity  or  imposition  of  higher  priority  use, 
brackish  water  or  sewage  effluent  can  be  utilized  under  certain  condi- 
tions as  a cooling  source  for  thermal  electric  generation.  On  the 
other  hand,  with  considerable  added  expenditure,  the  consumptive  use 
(primarily  evaporation)  can  be  almost  entirely  eliminated  by  the  use 
of  radiator- type  closed  circuit  cooling  towers.  Also,  with  the  advent 
of  EHV,  power  can  be  transmitted  over  long  distances  from  areas  of 
adequate  water  supply  to  water  deficient  regions. 

The  principal  demand  imposed  upon  water  supply  by  thermal  electric 
generating  plants  is  for  condenser  cooling  water.  Boiler  makeup  water 
is  required  for  all  steam  electric  plants  and  some  installations  also 
use  water  for  sluicing  ashes.  These  latter  two  uses  have  relatively 
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minor  effects  on  the  water  supply  and  their  future  magnitudes  have 
therefore  not  been  projected. 

2,  CALCULATION  OF  COOLING  WATER  REQUIREMENTS 

Condenser  cooling  water  is  considered  in  two  aspects  --  first, 
the  amount  of  water  that  is  required  to  pass  through  a condenser  in 
order  to  produce  an  acceptable  vaccuum;  and  second,  the  amount  of 
cooling  water  that  is  evaporated  as  a result  of  the  increase  in  its 
temperature.  Either  or  both  of  these  could  be  critical  in  designing 
and  selecting  the  site  for  a power  plant. 

For  purposes  of  analysis,  the  method  used  herein  for  determining 
the  condenser  cooling  water  requirement  of  a fossil  fuel  electric  gen- 
erating station  is  illustrated  by  the  following  sample  calculation: 

Sample  Calculation 
Cooling  Water  Requirements  1/ 


Operating  Conditions 


Assumed  over-all  plant  efficiency 
Assumed  generator  efficiency 

97 

36% 

.57. 

Heat  equivalent  of  one  kilowatt-hour 

3,413 

Btu 

Fuel  energy  required  (net  plant  heat  rate) 

9,500 

Btu/kwh 

1! 

Heat  loss  from  boi ler- furnace  3/ 

950 

f 1 

Energy  delivered  to  turbine 

8,550 

fl 

Heat  loss  from  generator  4/ 

94 

t? 

Generator  output  (net  gen,  plus  TL  plant  use) 

3,6  50 

fl 

Energy  removed  in  condenser  (energy  delivered 

4,806 

fl 

to  turbine  minus  generator  output) 
Energy  to  be  removed  by  water  source  5/ 

4,900 

II 

Cooling  Water  Required: 


Acre- feet /kwh 


Energy  removed  by  water  source 

Heat  Absorption  Rate  of  Water  6/  x temp. 

change  in  cooling  water 


4,900  Btu/kwh 
2,718,144  Btu/ac- 


0.001803 

**F . temp . change 


ft/*F.  temp . change  x temp, 
change  in  cooling  water 



in  cooling  water 


1/  Cooling  water  required  is  the  amount  of  water  needed  to  remove 


r 


heat  imposed  and  is  independent  of  the  type  of  cooling  *■ 
flow-through,  pond,  or  tower, 

_2/  Average  U.  S.  heat  rate  in  1966  was  10,547  Btu/kwh. 

_3/  Negligible  for  nuclear  plants. 

4/  Generator  cooling  usually  part  of  cooling  water  load. 

_5/  Equals  condenser^load  plus  generator  heat  loss. 

6/  1 Btu/lb.  water/  F.  temp,  change  in  water; 

2,718,144  lbs.  water  = 1 ac-ft. 

_7/  The  quantity  of  cooling  water  required  varies  inversely 
with  permitted  temperature  rise  of  cooling  water. 

This  shows  that,  under  the  assumed  conditions  shown  above, 

4,900  Btu  of  heat  is  transferred  to  the  cooling  water  for  each 
kilowatt-hour  generated.  Experience  has  demonstrated  that  the  most 
economical  plant  designs  provide  for  cooling  water  temperature  rises 
of  10  to  20  degrees.  Based  on  an  average  rise  of  18  degrees  F.,  it 
follows  from  the  sample  calculation  that  100.2  acre-feet  of  cooling 
water  is  required  to  pass  through  the  condenser  for  each  million 
kilowatt-hours  generated. 

Nuclear  plants  have  a higher  heat  load  to  dissipate  than  fossil 
fuel  plants  (using  current  design  standards)  and  thus  require  about 
150  acre-feet  of  condenser  cooling  water  per  million  kilowatt-hours 
assuming  an  18°  F.  temperature  rise.  Based  on  an  anticipated  improve- 
ment in  nuclear  plant  operating  efficiency  it  is  estimated  that  the 
cooling  water  required  will  decrease  to  about  79  acre- feet  per  mil- 
lion kilowatt-hours  by  2020. 

3.  COOLING  WATER  CONSUMPTIVE  USE  (LOSS) 

The  primary  consumptive  use  of  cooling  water  is  the  amount  that 
evaporates  due  to  the  increase  in  its  temperature  as  it  passes  through 
the  condensing  unit.  The  amount  of  evaporation  will  depend  on  the 
type  of  cooling  employed:  cooling  pond  or  reservoir,  wet  or  dry  type 

cooling  tower,  or  flow-through. 

If  the  cooling  water  is  taken  from  and  discharged  back  into  a 
pond  or  reservoir,  the  heat  in  the  circulated  water  is  dissipated  to 
the  atmosphere  through  convection  or  induced  evaporation.  The  water 
that  is  evaporated  is  lost  to  the  air,  and  so  becomes  a consumptive 
use  attributable  to  the  power  operation.  Evaporation  provides  about 
64.5  percent  of  the  cooling,  in  a stationary  water  body,  under  average 
meteorological  conditions.  Thus,  if  a power  plant  contributes  4,900 
Btu  per  kilowatt-hour,  about  4,900  x 0.645,  or  3,160  Btu  per  kilowatt- 
hour  is  dissipated  through  evaporation.  Since  the  evaporation  of  one 
pound  of  water  consumes  about  1,055  Btu,  the  consumptive  use  at  the 
pond  cooled  power  plant  is  3,160  ■;  1,055  or  3.0  pounds  of  water  per 
kilowatt-hour.  This  amounts  to  1.10  acre-feet  per  million  kilowatt- 
hours  generated.  This  figure  will  vary  somewhat  as  operating  condi- 
tions such  as  efficiency  and  temperature  rise  of  the  cooling  water 
differ  from  those  assumed. 


L-13 


On  the  other  hand,  if  the  cooling  water  is  diverted  from  a flow- 
ing stream  and  discharged  back  into  the  stream  after  passing  through 
tlie  condensing  unit,  the  evaporation  loss  is  probably  somewhat  less 
than  for  a cooling  pond.  The  water  passing  through  the  condenser  in 
a flow-through  system  is  not  evaporated  in  the  condenser,  but  as  a 
result  of  the  heat  load  transferred  to  the  water  as  it  passes  through 
the  condenser,  evaporation  takes  place  when  it  is  returned  to  its 
source.  For  purposes  of  this  study,  it  is  estimated  that  under  average 
conditions  54  percent  of  the  cooling  in  a flow-through  system  is  from 
evaporation.  Based  on  a heat  discharge  of  4,900  Btu  per  kilowatt-hour 
and  54  percent  evaporation,  about  2,645  Btu  per  kilowatt-hour  would  be 
dissipated  by  the  evaporation  of  2.5  pounds  of  water.  This  amounts  to 
approximately  0.92  acre-feet  per  million  ki lowatt-Viours  generated.  As 
with  cooling  ponds,  this  figure  is  applicable  only  under  the  specified 
conditions  of  the  sample  calculations. 

In  systems  using  wet  type  cooling  towers,  evaporation  accounts  for 
about  85  percent  of  the  cooling,  and  there  are  some  additional  water 
losses  because  of  spray  drift  and  blowdown  loss.  The  total  consumptive 
cooling  tower  loss  averages  about  1.47  acre- feet  per  million  kilowatt- 
hours  generated.  As  mentioned  above,  the  loss  will  vary  under  operating 
conditions  differing  from  those  assumed  in  the  sample  calculation. 

Nuclear  plants  currently  have  a higher  consumptive  water  use  than 
do  fossil  fuel  plants.  At  the  present  time  they  require  about  50  per- 
cent more  than  fossil  fuel  plants.  Based  on  future  improvement  in 
nuclear  plant  operating  efficiency  it  is  anticipated  that  the  amount  of 
waste  heat  dissipated  by  these  plants  will  be  substantially  reduced; 
this  will  result  in  a proportionate  decrease  in  consumptive  water  use. 

All  of  the  figures  shown  above  represent  hypothetical  conditions 
believed  to  be  about  average  for  the  circumstances  that  could  be  en- 
countered. Obviously,  there  are  many  variables  of  plant  design, 
location,  meteorological  conditions,  etc.,  that  might  cause  the  figures 
for  cooling  water  required  and  loss  for  a specific  plant  to  vary  from 
those  suggested  here. 

4.  FUTURE  COOLING  WATER  REQUIREMENTS  AND  LOSSES 

In  order  to  determine  future  cooling  water  requirements  and  con- 
sumptive water  use  in  the  Power  Region,  Table  10  which  develops  an 
allocation  of  electric  generation  by  types  of  cooling  and  fuel  used, 
was  prepared.  A considerable  degree  of  freedom  in  the  pattern  which 
may  develop  is  evident  in  this  projection.  However,  the  quantities 
shown  are  believed  to  represent  a degree  of  magnitude  which  can 
reasonably  be  expected.  Further  refinement  must  be  made  as  plans  are 
developed  for  specific  projects  in  the  long-range  future. 

To  depict  the  effect  of  varying  the  more  important  parameters 
governing  cooling  water  requirements  and  losses,  four  families  of  curves 
were  plotted.  The  first  two  sets.  Plates  VII  and  VIII,  illustrate  the 
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effect  of  discharge  temperature  change  and  varying  heat  rates  on  the 
amount  of  water  required  to  pass  through  the  condenser  in  both  fossil 
fuel  and  nuclear  plants.  Plates  IX  and  X show  the  relationship  of 
plant  heat  rate  to  cooling  water  consumption  at  a given  change  in 
temperature  (18  degrees)  of  the  cooling  water  at  fossil  and  nuclear 
fueled  plants.  Curves  are  shown  for  the  three  primary  types  of  cool- 
ing --  flow-through,  cooling  pond,  and  wet  type  cooling  towers.  Water 
consumption  by  dry  type  cooling  towers  is  very  low  and  is  considered 
to  be  negligible  for  purposes  of  this  study. 

As  is  evident  from  Plates  VII,  VIII,  IX,  and  X,  the  efficiency 
of  the  generating  plant  affects  the  amount  of  water  required  and  lost. 
For  purposes  of  this  report,  the  following  heat  rates  are  assumed  to 
be  representative  of  present  and  possible  future  values  for  the  Power 
Region . 


Type  Net  Plant  Heat  Rates 

P lant  (Btu  per  kilowatt-hour) 


1960 

1965 

1980 

2000 

2020 

Coal  fueled 

11,600- 

8, BOO- 

8,800- 

8,500 

8,500 

12,000 

11, 000 

11,000 

Nuclear  fueled 

- 

- 

- 

8,000 

7,500 

The  generation  data  of  Table  10  were  converted  to  estimate  future 
cooling  water  requirement  and  consumptive  loss  for  the  Region  based  on 
the  foregoing  method  and  assumptions.  Table  11  gives  the  resulting 
water  required  and  consumptive  losses  by  types  of  generation  and  cool- 
ing for  the  Power  Region  during  the  period  of  study.  It  should  be 
noted,  however,  that  the  total  required  flow  includes  water  which  is 
recirculated.  It  is,  in  effect,  the  total  amount  of  water  that  is 
passed  through  condensers  and  not  the  total  amount  diverted  from  a 
stream  source.  The  water  diverted  will  generally  be  less,  depending 
on  the  amount  of  cooling  ponds  and  towers  employed. 

5.  GENERAL  CONCLUSIONS 


Under  the  assumptions  outlined,  the  Grand  River  Basin  Power  Region 
water  requirements  and  consumptive  use  arc  as  follows: 


1960 

1965 

1980 

2000 

2020 

Cooling  Water  Re- 
quirements (acre- 
feet  per  year) 

o 

o 

00 

335,900 

584,700 

1,739,000 

3,396,950 

Consumptive  Use 
(acre- feet  per  year) 

1,800 

3,835 

6, 560 

18,940 

36,940 

As  indicated  by 

the  above. 

the  consumptive  use 

is  only  a 

small  part 

L-15 


(about  one  percent)  of  the  total  water  required  for  cooling. 

•Although  the  foregoing  indicates  the  amount  of  cooling  water  re- 
quired and  the  losses  sustained  through  generation  within  the  Power 
Region,  several  qualifying  factors  should  be  kept  in  mind: 

a.  The  amount  of  cooling  water  required  and  losses  sustained 
for  the  various  periods  of  study  are  representative  of  the  entire 
Power  Region.  It  should  be  borne  in  mind  that  a sizable  portion  of 
the  thermal  capacity  would  be  located  outside  the  Basin  drainage  area, 
using  Lake  Michigan  as  its  water  source.  Therefore,  these  plants 
would  result  in  no  diversion  or  depletion  of  water  from  the  Grand  River 
Ba  s i n . 

b.  The  amount  of  cooling  water  required  to  pass  througli  a plant's 
condenser  is  not  necessarily  equivalent  to  that  diverted  continuously 
from  a stream  source.  This  is  true  only  in  the  case  of  flow-through 
cooling;  in  plants  utilizing  cooling  ponds  or  towers  it  is  necessary 

to  divert  only  enough  water  to  replace  the  consumptive  losses. 

c.  The  water  diverted  for  cooling  at  generating  plants  is  re- 
turned to  the  stream  (except  for  consumptive  loss)  and  may  be  reused 
at  downstream  plants  or  for  such  other  purposes  as  municipal  use, 
irrigation,  or  industrial  use.  If  the  distance  between  point  of  plant 
discharge  and  point  of  reuse  is  not  far  enough  to  allow  the  heat  dis- 
charged to  mix  with  the  streamflow  and  for  the  stream  to  return  to  an 
.Tcceptable  temperature  it  may  be  necessary  to  use  some  type  of  supple- 
mental cooling  to  achieve  this.  Since  the  water  supply  may  be  reused, 
the  adequacy  of  the  supply  to  support  an  amount  of  generation  should 

be  determined  in  relation  to  a specific  plant  site. 

d.  Alternative  means  of  condenser  cooling  are  available  where 
w.'iter  supply  is  scarce  or  where  the  aquatic  environment  would  be 
degraded.  The  amount  of  water  required,  temperature  of  the  discharge, 
and  the  losses  sustained  can  be  varied  at  the  discretion  of  designers 
by  changing  the  design  parameters.  Two  of  the  most  important  of  these 
parameters  are  type  of  cooling  and  permissible  temperature  rise.  The 
type  of  cooling  employed  has  an  important  effect  on  the  water  consump- 
tion, being  the  greatest  for  wet  type  cooling  towers  and  the  lowest 
for  dry  type  cooling  towers.  As  the  demand  for  water  approaches  more 
closely  the  available  supply,  the  cost  differential  incurred  with 
supplemental  types  of  cooling  may  be  more  than  offset  by  the  relative 
worth  of  the  water  supply  conserved. 
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Table  1 


Table  2 


Composition 

of  Power  Industry 

196  5 

Ownership 

Investor- 

owned 

Municipal 

Cooperatives 

State 

Total 

Total  Grand  River  Basin 

No.  of  Systems 

Generating 

2 

7 

1 

1 

11 

Distribution  only 

- 

1 

1 

- 

2 

Total 

2 

8 

2 

1 

13 

Generating  Capacity 

kw 

295,360 

414,977 

12,527 

12,000 

734,864 

Percent 

40.2 

56.5 

1.7 

1.6 

100.0 

Energy  Generated 

1000  kwh 

1,985,160 

1,394,919 

46,623 

83,185 

3,509,887 

Percent 

56.6 

39.7 

1.3 

2.4 

100.0 

Table  3 

Grand  River 

Basin  Power  Region 

Utility  Energy  Requirements  and 

Generating  Capacity 

1965 


Utility 

Energy 
Requirement 
(percent  of  Region) 

Generating 

Capacity 

(percent  of  Region) 

Consumers  Power  Co, 

73.3 

40,1 

Eaton  Rapids 

0.2 

0.0 

Grand  Haven 

1.3 

5,3 

Hoi land 

2.3 

7.3 

Lansing 

19.4 

41.3 

Lowe  1 1 

0.3 

0.8 

Michigan  State  University 

1.7 

1.6 

Mid-State  Service  Co. 

- 

0.1 

Port  land 

0,2 

0.2 

St,  Louis 

0.1 

0.5 

Tri  County  Electric  Coop. 

0.7 

0.0 

Wolverine  Electric  Coop. 

0.1 

1.7 

Zee  land 

0.4 

1.1 

Total  Region 

100.0 

100.0 
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Table  5 


Grand  River  Basin  Power  Region 
Possible  Future  Hydroelectric  Developments 


Drainage  Gross  Installed  Avg.  Annual  Avg.  Flow  Hydraulic 
Area  Head  Capacity  Energy  Utilized  Capacity 


Project  Name 

River 

ISbSSI 

(kw) 

(1000  kwh) 

(cfs) 

(cfs) 

Grand  Rapids 

Grand 

4,900 

17 

6,700 

30,000 

2,880 

5,630 

Saranac 

Grand 

2,980 

16 

3,700 

16,700 

1,700 

3,300 

Portland  1/ 

Grand 

1,695 

20 

2,400 

5,400 

440 

1,710 

McGee 

Grand 

1,395 

32 

3,300 

o 

o 

720 

1,470 

Danby 

Grand 

1,325 

32 

2,600 

12, 100 

6 20 

1,160 

\!  Redevelopment  of  existing  site 
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Tabk'  (. 


Grand  River  Basin  Power  Region 
k'xisriii'’  and  Projected  Electric  Power  Requirements 


Subarea 

Annua  1 
Energy 
(1000  kw\i) 

Annua  1 
Peak 
(kvj) 

Annua  1 
Load  Factor 
(percent)  . 

Grand  Rapids 

1960 

1,908,000 

345,000 

63.0 

West  Central  Belt 

255,000 

55,000 

52.7 

Northeast  Fringe 

207,000 

45,000 

52.7 

Lansing 

1,235,000 

2 0,000 

58.6 

Jackson 

545,000 

100,000 

62.0 

Total  Region 

4,150,000 

785,000 

60.2 

1965 


Grand  Rapids 

2,688,000 

485,000 

63.5 

West  Central  Belt 

364,000 

80,000 

53.4 

Northeast  Fringe 

292,000 

60,000 

53.5 

Lansing 

1,807,000 

325,000 

63  .0 

Jackson 

779,000 

140,000 

63.5 

Total  Region 

5,930,000 

1,090,000 

62.1 

1980 


Grand  Rapids 

7,515,000 

1,315,000 

65.1 

V'Jcst  Central  Belt 

1,005,000 

205,000 

55.5 

Northeast  Fringe 

815,000 

165,000 

56.0 

Lansing 

4,865,000 

850,000 

65.0 

Ja  ckson 

2,  150,000 

380,000 

64.1 

Total  Region 

16,3  50,000 

2000 

2,915,000 

63  .9 

Grand  Rapids 

18,760  ,000 

3,230,000 

66.1 

West  Central  Belt 

2,510,000 

4^0,000 

58.2 

Northeast  Fringe 

2,030,000 

380,000 

61.0 

Lansing 

12,140,000 

2,090,000 

66.1 

Jackson 

5,360,000 

950,000 

64.3 

Total  Region 

40,800,000 

2020 

7,140,000 

65.0 

Grand  Rapids 

35,630,000 

6,055,000 

67.0 

West  Central  Belt 

4,760,000 

900,000 

60.2 

Northeast  Fringe 

3,860,000 

710,000 

61.7 

Lansing 

23,060,000 

3 ,920,000 

67.0 

Jackson 

10,190,000 

1,780,000 

65.1 

Total  Region 

77,500,000 

13,365,000 

66.0 

1/ 


Load  Factor  - Ratio  oC  average  load  over  designated  period 
to  the  peak  load  occurring  in  that  period. 
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Table  7 


Grand  River  Basin  Power  Region 
Ey.isting  and  Projected  Capacity  Requirements  and  Supply 

(kilowatts) 


Subarea 

Annua  1 
Peak 

Reserves 

Tota  1 
Required 

Hydro 

Supply 

Net 

Region 

Import 

Therma 1- 
Electric 
Supply 

1960 

Grand  Rapids 

345,000 

39,260 

384,260 

6,160 

291,896 

86,204 

'.Jest  Central  Belt 

55,000 

6,177 

61,177 

5,370 

45,117 

10,690 

Northeast  Fringe 

45,000 

2,125 

47,125 

360 

43,250 

3,515 

Lansing 

240,000 

67,930 

307,930 

1,200 

77,230 

229,500 

Jac'.<son 

100,000 

- 

100,000 

- 

100,000 

- 

Total  Region 

785,000 

115,492 

900,^^9  2 

13 ,090 

557,493 

329,909 

1965 

Grand  Rapids 

485,000 

71,164 

556,164 

6,160 

, 159,770 

390,234 

West  Central  Belt 

80,000 

4,408 

84,408 

5,20ii'  65,513 

13,690 

Northeast  Fringe 

60,000 

1,675 

61,675 

360 

57,800 

3,515 

Lansing 

325,000 

95,650 

420,650 

1,200 

104,950 

3 14 , 500 

Jackson 

140,000 

- 

140,000 

- 

140,000 

- 

Total  Region 

1,090,000 

172,897 

1,262,897 

12,925 

528,033 

721.939 

_ 

1980 

Grand  Ripids 

1,315,000 

96,800 

1,411,600 

12,000 

611,600 

788.200 

Jest  Central  Belt 

205,000 

2,000 

207,000 

16,600 

190,400 

- 

Northeast  Fringe 

165,000 

- 

165,000 

400 

164,600 

- 

Lansinn, 

850,000 

57,000 

907,000 

1,200 

443 ,000 

462,800 

Jaci-.son 

380,000 

- 

380,000 

- 

380,000 

- 

Total  Region 

2,915,000 

155,800 

3,070,800 

30,200 

1,789,600 

1.251,000 

2000 

Grand  Rapids 

3,230,000 

306,800 

3,536,800 

12,000 

870,000 

2.654.800 

West  Central  Belt 

490,000 

1,900 

491,900 

16,600 

475,300 

- 

Northeast  Fringe 

380,000 

- 

380,000 

400 

379,600 

- 

I ansing 

2,090,000 

135,800 

2,225,800 

1,200 

1,045,600 

1.179.000 

Jaclcson 

950,000 

- 

950,000 

- 

950,000 

- 

Total  Region 

7,140,000 

444,500 

7,584,500 

30 , 200 

3,720,500 

3,833,800 

1/  Includes  1,600  kilowatts  retired  12/27/65 
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Table  7 


Granil  River  Basin  Power  Region 
Existing;  and  Projected  Capacity  Reqiilrenieuts  and  Supply 

( k i 1 owa  1 1 s ) 


Subarea 

Annua  1 
Peak 

Reserves 

Tota  1 
Required 

Hydro 
Supp ly 

Net 

Region 

Import 

2020 

Grand  Rapids 

6,055,000 

611,000 

6 , 66() , 000 

12,000 

965,000 

West  Central  belt 

900,000 

1,800 

901,800 

16,600 

885,200 

Northeast  Fringe 

710,000 

- 

710,000 

400 

709 ,600 

Lansing 

3,920,000 

270,000 

4,190,000 

1,200 

1,668,000 

Jackson 

1,780,000 

- 

1,780,000 

- 

1, 780,000 

Total  Region 

13,365,000 

882,800 

14,247,800 

30,200 

6,007,800 

L-23 


Therma 1- 
Electric 
Supply 


5,6f>9,non 


2, 520,SOO 


E,209,i00 


Table  fi 


Grand  River  Basin  Power  Ro>;ion 
Existing  and  Projected  Enert^y  Kcquiremnnts  and  Supply 

(1000  kwh) 


Tota  1 

Net 

Therma 1- 

Energy 

Hydro 

Production  — 

Region 

Electric 

S iha  rea 

Requi red 

Import 

Production 

1960 

Graiui  Kapids 

1,908,000 

24 , 560 

1,684,547 

198,893 

West  Central  Belt 

255,000 

21,960 

201,264 

31,776 

Northeast  Fringe 

207 ,000 

1,035 

199,492 

6,473 

la  ns  in,; 

1,235,000 

3,3  56 

396,411 

835,233 

Jackson 

545,000 

- 

545,000 

- 

Total  Region 

4, 150,000 

50,911 

3 ,026,714 

1,072,375 

1965 

Grand  Rapids 

2,688,000 

18,613 

466 , 748 

2,202,639 

West  Central  Bolt 

364,000 

16,245 

301,066 

46 ,689 

Northeast  Fringe 

292,000 

699 

283,401 

7,900 

Lansing 

1,807,000 

1 ,005 

589,896 

1,216,097 

Jackson 

779,000 

- 

779,000 

- 

Total  Region 

5,930,000 

36,562 

2,420,113 

3,473,325 

1980 

Grand  Rapids 

7,515,000 

47,400 

3,496,000 

3,971,600 

West  Central  Belt 

1,005,000 

63,700 

941,300 

- 

Nortlieast  Fringe 

815,000 

700 

814,300 

- 

I a ns  in;; 

4,865,000 

3,700 

2,529,000 

2,332,300 

Jackson 

2,150,000 

- 

2,150,000 

- 

Total  Region 

16,350,000 

115,500 

9,930,600 

6,303,900 

2000 

Grinci  Rapids 

18,760,000 

-.7,400 

5,060,000 

13,652,600 

West  Central  Belt 

2,510,000 

63,700 

2,446,300 

- 

Northeast  Fringe 

2,030,000 

700 

2,029,300 

- 

Lansing 

12,140,000 

3,700 

6 ,068,000 

6,068,300 

Jackson 

5,360,000 

- 

5,360,000 

- 

Total  Region 

40,800,000 

115,500 

20,963,600 

19,720,900 

2020 

Grand  Rapids 

35,630,000 

o 

o 

5,680,000 

29,902,600 

West  Central  Belt 

4,760,000 

63,700 

4,696,300 

- 

Nortlieast  Fringe 

3,860,000 

700 

3,859,300 

- 

Lansing 

23  ,0h0,000 

3,700 

9,796,000 

13,260,300 

Jackson 

10, 190,000 

- 

10, 190,000 

- 

Total  Region 

77,500,000 

115,500 

34,221,600 

43,162,900 

1/  Eased  on  average  annual  energy  for  years  1980,  2000,  and  2020. 
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Grand  River  Basin  Power  Region 
osition  of  the  Thermal-Electric  Power  Supply 
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2/  Capacity  Factor  - Ratio  of  average  output  to  maximum  capacity. 
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Table  10 

Grand  River  Basin  Power  Region 
Annual  Generation  Requiring  Condenser  Cooling  - By  Types 

( 1000  kwh) 


Subarea 

Type 

Genera  t ion 

Wet 

Tower 

iype 

Cool ing 
Pond 

uoo ling 

F low- 
Th rough 

Subarea 

Total 

Grand  Rapids 

Fossil  Fuel 

1060 

105,390 

105,390 

Nuc Icar 

- 

- 

- 

- 

Total 

- 

- 

105,390 

105,390 

West  Central  Belt 

Fossil  Fuel 

. 

_ 

_ 

_ 

Nuclear 

- 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

Northeast  Fringe 

Fossil  Fuel 

_ 

_ 

Nuc  lea  r 

- 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

Lansing 

Fossil  Fuel 

771,873 

- 

63,360 

835,233 

Nuc  lea  r 

- 

- 

- 

- 

Tota  1 

771,873 

- 

63,360 

835,233 

Jackson 

Fossil  Fuel 

- 

_ 

_ 

Nuc lea  r 

- 

- 

- 

- 

Total 

- 

- 

- 

- 

Total  Region 

Fossil  Fuel 

771,873 

_ 

168,750 

940,623 

Nuc lear 

- 

- 

- 

- 

Tota  1 

771,873 

- 

168,750 

940,623 

T-27 
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Table  10 

Grand  River  Basin  Power  RCi:ion 
Annual  Generation  Requiring  Condenser  Cooling  - By  Types 

(1000  kwh) 


Type  Cooling 


Subarea 

Type 

Generation 

Wet 

Tower 

Coo  1 i n;; 
Pond 

F low- 
Through 

Subarea 
Tota  1 

Grand  Rapids 

Fossil  Fuel 

196  5 

2,163,945 

2,  163,945 

Nuc lea  r 

- 

- 

- 

- 

Tota  1 

- 

- 

2,163,945 

2,163,945 

West  Central  Belt 

Fossil  Fuel 

_ 

_ 

Nuclear 

- 

- 

- 

- 

Total 

- 

- 

- 

- 

Northeast  Fringe 

Fossil  Fuel 

_ 

_ 

Nuc lear 

- 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

Lansing 

Fossil  Fuel 

1, 132,912 

- 

63,185 

1,216,097 

Nuclear 

- 

- 

- 

- 

Tota  1 

1,  132,912 

- 

83 , 185 

1,216,097 

Jackson 

Fossil  Fuel 

- 

- 

_ 

_ 

Nuc lear 

- 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

Total  Region 

Fossil  Fuel 

1, 132,912 

_ 

2,247,130 

3,380,042 

Nuc lear 

- 

- 

- 

- 

Tota  1 

1,132,912 

- 

2,247,  130 

3,380,042 
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T.ihlc  10 

Grand  River  B'Tsin  Power  Region 
Annvial  Generation  Rcquirint;,  Condenser  Cooling  - By  Typos 

( 1000  kwh) 


Typo  Cooling 


S uba  roa 


Typo 

Generation 


Grand  Rapids 


Fossil  Fuel 
Nuc lea  r 
Total 


West  Central  Re  It  Fossil  Fuel 

line  lea  r 
Total 


Northeast  Fringe  Fossil  Fuel 

Nuc  lea  r 
Tota  1 


Wet  Cooling  Flow- 

Tower  Pond  Through 

1980 


3,971,600 


3,971,600 


Lansing 


Jackson 


Fossil  Fuel  2,175,300  - 157,000 

Nuclear  - - 

Total  2,175,300  ^ 157,000 

Fossil  Fuel 

Nuclear  - - - 

Total  - - T 


Total  Region 


Fossil  Fuel  2,175,300 

Nuclear  - 

Total  2,175,300 


9,128,600 

9,128,600 


Subarea 
Tota  1 


3,971,600 


3,971,600 


2,332,300 


2,332,300 


6,303,900 


6,303,900 
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Table  10 

Grand  River  Basin  Power  Region 
Animal  Generation  Requiring,  Condenser  Cooling  - By  Types 

( 1000  kwh) 


Type  Cooling 

Type 

Wet 

Cooling 

Flow- 

Subarea 

Subarea 

Generation 

Tower 

Pond 

Through 

Tota  1 

2000 

Grand  Rapids 

Fossil  Fuel 

_ 

_ 

2,002,600 

2,002,600 

Nuc lear 

- 

- 

11,650,000 

11,650,000 

Total 

- 

- 

13,652,600 

13 ,652,600 

West  Central  Belt 

Fossil  Fuel 

_ 

_ 

Nuc lear 

- 

- 

- 

- 

Total 

- 

- 

- 

- 

Northeast  Fringe 

Fossil  Fuel 

. 

Nuc lea  r 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

Lansing 

Fossil  Fuel 

Nuclear 

6,068,300 

- 

_ 

6,068,300 

•Total 

6, 068, BOO 

- 

- 

6,068,300 

Jackson 

Fossil  Fuel 

_ 

_ 

. 

Nuc lear 

- 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

Total  Region 

Fossil  Fuel 

_ 

_ 

2,002,600 

2,002,600 

Nuc lea  r 

6,068.300 

- 

11,650.000 

17,718,300 

Total 

6,068,300 

- 

13,652,600 

19,720,900 

E 


L-30 


Shoot  3 ol  3 


Annua  1 


S uba  rea 


Grand  Rapids 


West  Central 


Northeast  Fri 


Lansiny 


Jackson 


Total  Region 


Table  10 

Grand  River  Basin  Power  Region 
Generation  Requiring  Condenser  Cooling  - By  Types 
(1000  kwh) 


Type  Cooling 


Type 

Generation 

Wet 

Tower 

Cooling 

Pond 

F low- 
Through 

Subarea 
Tota  1 

Fossil  Fuel 

2020 

R,000 

f:,000 

Nuc lea  r 

- 

- 

29,894,600 

2^,694,600 

Tota  1 

- 

29,902,600 

29,902/00 

Belt 

Fossil  Fuel 

_ 

. 

Nuclear 

- 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

nge 

Fossil  Fuel 

_ 

_ 

. 

Nuclear 

- 

- 

- 

- 

Tota  1 

- 

* 

' 

- 

Fossil  Fuel 

_ 

_ 

Nuc lea  r 

13,260.300 

- 

- 

13,260,300 

Tota  1 

13,200,300 

- 

- 

13,260,300 

Fossil  Fuel 

_ 

Nuc lear 

- 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

Fossil  Fuel 

8,000 

r,ooo 

Nuclear 

13.260,300 

- 

29,894,600 

43,154,900 

Total 

13,260,300 

- 

29,902,600 

43,162,900 

L-31 
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Table  11 

Grand  River  Basin  Power  Region 
Anni.faal  Coollny,  Water  Requirements  and  Losses 
(acre- feet) 


Water  Losses  by  Types  of  Cooling 

Total  Uequircd 


S u'.^a  rea 

Type 

Generation 

to  Pass  Through 
Condenser 

Wet 

Tower 

Cooling 

Pond 

F low- 
Through 

Subarea 
Tota  1 

Grand  Rapids 

Fossil  Fuel 

1960 

15,400 

141 

141 

Nile  lear 

- 

- 

- 

- 

- 

Tota  1 

15,400 

- 

- 

141 

141 

West  Central  Belt 

Fossil  Fuel 

_ 

_ 

. 

Nuclear 

- 

- 

- 

- 

- 

Total 

- 

- 

- 

- 

- 

Northeast  Frinp,e 

Fossil  Fuel 

_ 

_ 

_ 

_ 

Nuc lear 

- 

- 

- 

- 

- 

Total 

- 

- 

- 

- 

- 

Lansing 

Fossil  Fuel 

116,400 

1,574 

85 

1.659 

Nuclear 

- 

- 

- 

- 

- 

Total 

116,400 

1,574 

- 

85 

1,659 

Jackson 

Fossil  Fuel 

_ 

_ 

_ 

Nuc lea  r 

- 

- 

- 

- 

- 

Total 

- 

- 

- 

- 

- 

Total  Region 

Fossil  Fuel 

131,800 

1,574 

_ 

226 

1,800 

Nuc lear 

- 

- 

- 

- 

- 

Total 

131,800 

1,574 

- 

226 

1,800 

1.-32 
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Table  11 


Grand  River  Basin  Power  Rc;;ion 
Annual  Cooltn,;  Water  Requirements  and  Losses 
(acre- feet) 


Water  Losses  by  Types  of  Coolins 


Total  Required 


S ubarea 


Type  to  Pass  Throup.h  Wet  Cooling  Flow-  Subarea 

Generation  Gondenser  Tower  Pond  Throurrh  Total 
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Table  11 

Grand  River  Basin  Power  Re;;ion 
Anni.ial  Coolln;;  Water  Rcqulreinents  and  Losses 
(acre- feet) 

Water  Losses  by  Types  of  Cooling, 


Total  Required 


Subarea 

Type 

Generation 

to  Pass  Through 
Condenser 

Wet 

Tower 

Cooling 

Pond 

F low- 
Through 

S uba  rca 
Tota  1 

Grand  Rapids 

Fossil  Fuel 

1980 

346,700 

3,180 

3,1E0 

Nuc Icar 

- 

- 

- 

- 

- 

Total 

346,700 

- 

- 

3,180 

3,180 

West  Central  Belt 

Fossil  Fuel 

_ 

_ 

_ 

_ 

Nuclear 

- 

- 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

- 

Northeast  Fringe 

Fossil  Fuel 

_ 

_ 

_ 

Nuclear 

- 

- 

- 

- 

- 

Tota  1 

- 

- 

- 

- 

- 

Lansing 

Fossil  Fuel 

238,000 

3,200 

180 

3,380 

Nuc lea  r 

- 

- 

- 

- 

- 

Total 

238,000 

3,200 

“ 

180 

3,380 

Jackson 

Fossil  Fuel 

_ 

_ 

Nuc lea  r 

- 

- 

- 

- 

- 

Total 

- 

- 

- 

- 

- 

Total  Region 

Fossil  Fuel 

584,700 

3,200 

_ 

3,360 

6 , 5(  0 

Nuclear 

- 

- 

- 

- 

- 

Total 

584,700 

3,200 

- 

3 ,360 

6 , 560 

L-34 
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Table  11 


Grand  River  Basin  Power  Rei'ion 
Annual  Coolini;  Water  Requirements  and  Losses 
(acre- feet) 


Water  Losses  by  Types  of  Cooling 


Total  Required 


S ubarea 

Type 

Generation 

to  Pass  Through 
Condenser 

Wet 

Tower 

Cooling 

Pond 

F low- 
Through 

■Jbare^ 

Total 

Grand  Rapids 

Fossil  Fuel 

2000 

163,800 

1,500 

1,500 

Nuc Icar 

1,035,700 

- 

- 

9,510 

9,510 

Total 

1, 199,500 

- 

- 

11,010 

11,010 

West  Central  Belt 

Fossil  Fuel 

_ 

_ 

. 

. 

Nuc lear 

- 

- 

- 

- 

_ 

Total 

- 

- 

- 

- 

- 

Northeast  Fringe 

Fossil  Fuel 

_ 

. 

Nuc lear 

- 

- 

- 

- 

_ 

Total 

- 

- 

- 

- 

- 

Lansing 

Fossil  Fuel 

_ 

_ 

_ 

. 

Nuclear 

539,500 

7,930 

- 

- 

7,930 

Tota  1 

539,500 

7,930 

- 

- 

7,930 

Jackson 

Fossil  Fuel 

_ 

. 

Nuclear 

- 

- 

- 

- 

• 

Total 

- 

- 

- 

- 

- 

Total  Region 

Fossil  Fuel 

163,800 

_ 

1,500 

1,500 

Nuclear 

1,575,200 

7,930 

- 

9,510 

17,440 

Total 

1,739 ,000 

7,930 

- 

11,010 

18,940 

L-35 
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Table  11 

Grand  River  Basin  Power  Region 
Annual  Cooling  Water  Requirements  and  Losses 
(acre- feet) 


Water  Losses  by  Types  of  Cooling; 


Total  Required 


Subarea 

Type 

Generation 

to  Pass  Through 
Condenser 

Wet 

Tower 

Cooling 

Por^ 

F low- 
Through 

S uLarea 
Total 

Grand  Rapids 

Fossil  Fuel 

2020 

650 

10 

10 

Nuc lear 

2,352,700 

- 

- 

21,600 

21,600 

Tota  1 

2,353,350 

- 

- 

21,610 

21,610 

West  Central  Belt 

Fossil  Fuel 

_ 

_ 

Nuc lear 

- 

- 

- 

- 

_ 

Total 

- 

- 

- 

- 

Northeast  Fringe 

Fossil  Fuel 

_ 

. 

Nuc lear 

- 

- 

- 

- 

_ 

Tota  ] 

- 

- 

- 

- 

- 

La  ns ing 

Fossil  Fuel 

_ 

. 

Nuc lear 

1,043,600 

15,330 

- 

- 

15,330 

Total 

1,0A3,600 

15,330 

- 

- 

15,330 

Jackson 

Fossil  Fuel 

_ 

_ 

Nuclear 

- 

- 

- 

- 

_ 

Total 

- 

- 

- 

- 

- 

Total  Region 

Fossil  Fuel 

650 

_ 

_ 

10 

10 

Nuc lear 

3,396,300 

15,330 

- 

21,600 

36,930 

Tota  1 

3 ,396,950 

15,330 

- 

21,610 

36,940 

L-36 
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EXISTING  GENERATING  PLANTS 
& POSSIBLE  FUTURE  HYDROELECTRIC  PLANTS 


i 


© a 


!©■ 


m'  p 


m ^ 


Power  Region 
Boundory 
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EXISTING  generating  PLANTS  (12-3I'65) 
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Plate  m-A 


1 


Plant  List 


Grand  River  Basin  Power  Region 
Existing  Fuel-Electric  and  Hydroelectric  Plants 
and  Possible  Future  Hydroelectric  Plants 


Insta  1 led 
Capacity 


Map  No. 

& Nane  of  Plant 

(kw) 

Type 

Owner 

Existing  FiieL 

-Electric  and 

Hydroelectric  Plants  - 1965 

1 

Campbell,  J.  H. 

265,000  2/ 

St. 

Consumers  Power  Company 

1 

Wealthy  St. 

20,000 

St . 

Consumers  Power  Company 

3 

Ada 

2,000 

Hy. 

Consumers  Power  Company 

4 

Cascade 

2,560 

Hy. 

Consumers  Power  Company 

5 

La  Barge  1/ 

700 

Hy. 

Consumers  Power  Company 

6 

Lowe  11  1 /~ 

900 

Hy. 

Consumers  Power  Company 

7 

Webber 

3,250 

Hy. 

Consumers  Pov;er  Company 

8 

Grand  Haven 

20,000 

St. 

Grand  Haven 

0 

Grand  Haven 

18,630 

I.C. 

Grand  Haven 

10 

DeYoung,  James 

53 , 500 

St . 

Holland 

11 

Moores  Park 

221,000 

St . 

Lansing 

12 

Ottawa  St. 

81,500 

St. 

Lansing 

13 

Moores  Park 

1,000 

Hy. 

Lans ing 

1'. 

North  Lansing 

200 

Hy. 

Lansing 

15 

Lowe  1 1 

4,936 

I.C. 

Lowe  1 1 

16 

Lowe  1 1 

630 

Hy. 

Lowe  1 1 

17 

North  Campus 

6 ,000 

St. 

Mich,  State  University 

18 

Shaw  Lane 

6,000 

St. 

Mich.  State  University 

19 

Irving 

600 

Hy. 

Mid-State  Service  Co. 

20 

Midd levi 1 le 

350 

Hy. 

Mid-State  Service  Co. 

21 

Jenkins,  F.  L. 

1,163 

I.C, 

Port  land 

22 

Port  land 

375 

Hy. 

Portland 

23 

Winder,  C.  A. 

4,086 

I.C. 

Wolverine  Electric  Coop 

24 

Vestaburg 

8,441 

I.C. 

Wolverine  Electric  Coop 

25 

St.  Louis 

3,515 

I.C. 

Saint  Louis 

26 

St.  Louis 

360 

Hy. 

Saint  Louis 

27 

Zee  land 

8, 168 

I.C. 

Zee  la  nd 

Possible  Future  Hydroelec 

trie  Plants 

A 

Grand  Rapids 

6,700 

Hy. 

- 

B 

Saranac 

3,700 

Hy. 

- 

C 

Port  land 

2,400 

Hy. 

- 

D 

McGee 

3 , 300 

Hy. 

- 

E 

Da  nby 

2,600 

Hy. 

- 

1/  Plant  retired  12-27-65 

2!  385 

,000  kw  unit  added 

in  1967 

L-40 


Plate  III-B 
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25e 


15t 
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Frorr  a Presentation  bv  F.  Stewart  Brown,  Chief, 
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